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lltliomfe « #®tisfaet®ry stanA a»-*ia*» pr'oftmiiticm la tapes-
slW«i ©•#» tfctew  ^ Qthmw ©©atdit:l«s smeii mm wmthmit' mwA soil 
f«ipibtlit;f ar« idaial* F®®f atamfls with wiis# 
I'esult wtaia ylanMag is f©llow®4 ^7 ® ^ri^  #f e©M, 
wmtTmr* fad^r saeli «-®i€iti©a« «#e€s ar® t© wt.to© tM®ir 
B©^ !^ g«a»ia&tiott ii»4 gfcwtk, bm% instead air# «tt«teked Hy 
pitli®g«ai0 »ie.r©*oi*saal-s»» wfetleh tml@kly d«a:ti»0f tii® viability 
of tte@ #««d 01? w«ft-fe®n tlto reswltiag ««®dliiig»* I» 
jmw»- vmmf aft»pl«« s««d wfctiefc a^p@».i»«d t© &t g®«  ^ tmality 
.«ad w&i©li gmwe &Wm$ g@wsia«ti©B t«#ta iia %%«- l«l>©f»«t©ry hat® 
gi¥«ii very diaappoiatiag resmlta »td®r fi«M ©©n4lti<»«». 
Mfficulties of this «©»>t mmm to ^v® iaey«a»®d f©ll©*lag tl» 
»3P%lfielal drying «ad e®a%,|palia#d proGesftlag wMek ©a»e ia%© 
ms« wil^  feh® devslepBsmt ©f l^ rid ©oim iadm#fc3?f^  tMtis 
«itgg®afeiag tl»t ®a® cap m©!"® ctf feii® p»©©®«siag '©p i^mfeioas wmf 
%« responsilJl®. 
Sine® diff^ rwat sfe3paia» !»•« ^»®a fo«ad to diff«f f<  ^ a© 
*any ©tM®!* cjh&i'a©%®3?» it s©®w€ r-8»s®TO,fel« % t^ t,hmf aig&t 
also diff®i» ia sm®©«ptiteility t© th# ia|wy ia ©old ®©il«» 
If sm©A dlff»i'®a©8a do #xl®t toreftdlag way off«r pr©*i«® as m 
possilil© sslatioa# lx:p®ri»®a1;» wit;ii 8p®@ifi® ^%Tmgm» 
i«v« d<»©aa%3mt«(i fcM® of s©«® resistaae® liicr® a 
dif®©% m feto p^©tol®». 
'Wh® .pT&bXmm la mm •miwmsly empl&x me, mmd m siapl® 
8ol.mti«»n w&mM 9xp@@t9d» 'fhs emvlwmixmat s@«d is 
pT&dmm'A iB| tli:» kittd, ftM fiimleji©® ©f »©11 pfttb©g«B«|. 
jp«ais%«at»t of tifce, hi®st t© ttos vttrl©tt« p«.th©g®ii«| «»t 
aad imimtwpm mmAXtims ia thm ##11 all %q glv« 
tl»-- fia«l p#«mlt# fc# ©-valmt® ttas^s® siaglf 
aal ia f«Fl-®as ©©otoSmstlms Mwe *«t wltli laaly pirtlal sttee«#s* 
Interpr t^stlsm. @f mm&h r®«mlts la %«wm ®f wh#l» e®»pl«x 
of f«'-e%©i»« is mmm .Its# 8-iifcisfft©t©r7. A r«vl-«» ®f r«smlfcs 
ImTrslviag «af «« #f « @f oi?g«als®a »lgJi% i»ai' t@ 
l}9litfv« 'jpartiemla.i' o:pgftmis« it &t p i^v® iKp^x'tita®#* 
2t is im4««4 surppislni tliat a ke»®l moA 
mmmtrm iife® mmrnvmrn »®«€llag blight® fc© fr®i«e« a pjyaat with 
an ®«:r« flfesm me i»«ad« of %hm wlm® of ¥«ri#ms fmgi@li®l 
pr«]pi®«tl-ais «Qd w«^®irs wky w® still Mv® itmy probl®»a^* 
fwidAMtttftl lmf0r»iii^  tes' eon® <Mt ®f tte 
ftudi®® Tsu% still teY® »i®h %&• l«ft'm« 'Qm 
fiat® that rea-istaae® t© a given OFgeotla* is ®«»fl®t®lf f»®«®«-
siv®  ^ &noth®r ^®t it is g®B«i'ftll:f m&A still «n®tli®x' 
t^ t it ffltttst to® vmrf e« l^®jE if a©tm«lly ff®»«Bt «t all, 
f'te® present stMi®# wef® mflsriakda ppiwtrtly »« an 
®tt®Q%: ®n the. pm@ti@al tts|>®®t® ®f ^® pr^ l^ew tet it is h0f»d 
ttet dft't®. of fnndaiitmtfti ®l^ ifl@a&e® hft'r® Isfteii ®l»tftin®d«' 
flm ®tudi®® v®re divided imt® two n^r® mt lees iistiaet 
fiwmt., Wmmm coneerning tfeus l»]^ 3Ptan©® ®f ppeeesslJig; iwithod® in 
pr®jii»p#sittg ®®ed t@ ®tt®e& hf s©ll pith©g«nsj th® In-
fl«®se® ®f gmmtypm mi »t»llltf t© withstnoi injin  ^in e©ld soil# 
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tmsstlgmtwm «3Ke»f% wlt-li t© yythltm ^ '^wmtmm. wMeli 
tad pwivi«a#ly r«#®l¥«€ Itfetl# «tteafei«» 1« s<iB« 4ir-
f®»ae® ©f optolom «.l«.o ©o»e®3ralmg frkit i»®'Mfelv® pitt-ta.©g«ai®ity 
of tim vayidtta ©rgiailsiia, imd ®s t© tli«y ®f® ia»:toMftry 
®3r s®««iidpy iav«€«rs. 
11©®% st«at®# m %to® ©f t® d«wage itoy 
tiipd]rt«a% jiNatk®g®as ^T® fowit %to»« to tee- aosfc 8«ri®wi «t 
!•» ta wmt toil, Ife (til fowa  ^fchaf & 1# day 
®»p©«ttWi t® « fe«ftp®ni.twip« ©f f®e. ppl@r t® ttt gi-
-tS® g*v® stmMs th«a eoatAamimt ..9acp®»«p« -at tk® 
t®a®(®r«t«» in -t^  pr®®®!!®® -®f fytMm a®te®t>y«&m. fyfehiiw 
.jgmiaiai®®!*-. -#i'bto®g®ll& ®mmtoia®tii. 1®laiatli®ag®riim 
aiiz®et®Bi® ®Ql®Bi. aail £!£2.»' »or® ro-et 
daiaag© by Rhizoctonia a#laa.i at %to@ ltif&®i? t®ap®m%mr«8,, 
S'3ayt®i iS) ami tel®igJi CB'?') f®»i laafeasad «®®4 de©«y 
giplodla s«a-® at l:^ ®jp t«®i>e»t»-®« b«t lafflr®a®®d »««i,lisf 
infaetim at fetgfcMiii? t^ aipimtw^®®. Mslam (it) mm» 
mmmm «««€lijag blti^ t ®ama«i l?y Qibb®g®lla aambinatli -at 'Ian 
a»t t® ®®aia ®3tt®at it wms iaei»aaa«d toy l®* ®oi»-
%mm* M®tooa aai l®lb®rt {lt| tmm& tlsmt li»«s 
dlff®i*ea in th® t«mip®ratmi?«s at wMefe ttoaiy b®^«® »ma«aptibl® 
Qibte«r®I3a aambinatli, fliay r®lat«4 tliaa® (iirf®i?®a@®« t® 
th® BMSlsabolisffla of th® i«sp®etiir® Uba®®, ®sp®eialiy to tto® 
bala-B®® b®tw®«3a. ,p«nt-®s® and toix©#® sMgai?®. Sa ir®sl8ta»t stmin® 
til® »Mft fvm l»x®s® t© punt©®® vm^wm AM a@t «®nr- mtil a 
t«Kp®ratwi»® wm 3?9a@h®d tl»a. ttoat .fe-®aii»»4 t# -pr^me® tlia 
e. l» i tg»  in  sma©®pt lb l»  a t jm iaa*  Mak,  aad B ieka©i i  f lS)  
rapirtad tMt differen®®® i® ®,ito«»i®al e«®f®«lti®a »©?« 
la ted with watmrity ®f a®«€liaf ei»ti@«l. tiaamas. a®fti@a3. 
«oi?e yaptdlfttoir 
©aferyo-s'•»•!»# *oi'«- aisl<t, mnA e@atain«d «#!•«- m-mlQ •nelds wMeh 
y«d«e®d fmigaa- girewtli 1» ©mit^ae^a, BlaeliiEia |t| T9powm4. timt 
F®ateillim was F«dm-c®€ whim «•««©€«#. iiioemlafc«d 
mmm. ia el^ se • eoHfeaet witli w@% soil, • mmrn-
C-i#| ttmt HeIminthoaporlisM tp» wms ®®»t -at 
lttlat#d aad 'iRktmn (tt) fOTafi gm&tm wrlaltlttf 
I» tli« ®f ««#(aiiisg« fr« -©fMia p0l.lt»t.«€ mwn at !©»• 
Floi? |2#) yepoiftsd injiarj tTfm FytMna-
rnt-.lm ioott almost mmplmtmXj at 
IS®C, Imt- «t SS®f * was ao iajwy to felt# 
•f&«( :ltt«ratmr» t!im« IMleat## fe»t is & »«»% 
l*p®]rt«at- -Ammge in »©»t ^s#s. at %&m 
fto#. weyk ®f M«lrs#a mad eiwwkdi's {Ml il§l-
•*ig»st tlmt tli« «ff®et ©f t®i^ rik-%a» is cat th» Host Tmthm 
Warn m tte:' patlitgen,*. 
flMi tmpmtmmm mt s««€ tmllty »s laflm#B:@«€ %y e«€itl«s 
mi®i» wMfsk It i« fr^m«a,, wttwritf at-.Imwiist, -itsi •'attli^ t ®f 
Imsdltaf ikft®r ftarfsst Imv® to«(Sii »«mtt.«#<a l»y «#v«ra3. wmkmitm 
to t-ettii»0ti®a 'irttli €i«#«a# r@aistm.m  ^and @tM»r stuii®#., 
W»ymw» (54) TBpovtwSt tte«:t -prnTlmTp  ^%TmkM w« tli# «a4o:ap®m 
g«p«t»attm,, pi^ ti^ mlRPly wtow pl«Eit«  ^ Is, ©old 
fai€ wl^ a tjfe# ««#€ w«3P« ittoem3jit««l witb 8p» 
Hitk fm tk«r® w«:S m® ipedm©-
ti« •€»« t©"-pir|pl««rt ter««to.*- I^ t |S4|., working witfe b»ri®y 
m»€ vUmt, fowad fea-t mmw tl® tedoapew gsv® gF®fttly 
i?#a«e.#A g»»liiatlon, w]ta»a %ii« s®»4 wmm lao€atla*»d wlfcli f«®l-
etlllia mmA. . ijB|mrl«ii Qwmw fen# g#m §«*?«• so r@i«eti©ii 
la i®fwiaiti0». aijTtri## cw®i' mrm gr»«%«sfe 
ia|«r^ ip-m fmgielt#®..- aad lMtn«.y {as| 
.««©€ .eoitf €«»g# t© gisTO^ ^jKfctlvum oeewrriiif %m fcht pl#at#i" 
@««@i • staafts» fli® ia st«d« w«« dm® .fmga# 
8©%%## CiSI pQlafeM mti thai ©f aa lafe««t ip«ri* 
@itrp Im wh®8t it&«a mfuvoj^ bl® 
Mm «l»o f#«aA m«t "rmrlatlss Alff« la %© -pwfl-
In tite#sMng, and W#<^woi*tli (4S| t&mA 
tl»% «faptO'iBs tsfNgggtllma. flayttg «M A» taaarlt w#y« »«r« 
p*#t«e«t tf tli« f«i»ie«FFs w»r« pa!i#tf»»d m-m the 
®a(lo#p»-m, machun C®l -fr« • 
wtth mvn gpai:p«; la|w®€, mm timmAm-pmm. witM .fete®## 
injured mm' the germ, tt»@wa {S| f#OT.d ta|«ry to %li© 
©ndospem slmmlating tsMt.g# fwm-mtm m. shtslltog g«v» a -f®* 
•^dmetlea is &t&mA «f:M Jto.« iattf- -^owa C4> 
tfp®# itaMlatiraa gair® ^-®au®«d. ®'%«iids . 
•fe®eam»® ©f i®«s«a®A ii%ll,itf" %© .wlfchstand fleM 
141, 43, 44i tefts sfcttdl»d the ralatioa of ®®«d mmt 
in corn to attaefc tejr sell pathogens. 1# tlmt SOO 
 ^ «)i»pl»s -©f .»®«d;ln fJioiisd 1® .p®r of k®im«ls with 
Qwma, injury.:;, fh© mmge f©p.%li® si«pl@B wfts Si*4 t®F e«mt 
fe© #»« li» data, »liw;« IS %•© 1® p®*' e®iit 
4». ytsld wl»a th« a«®€ B«d « mllght ^aetwp# mmr tl» 
mmm aad d»cr®a#«8 of 18 %o ptf ©»at •^teea th» "f®i»l®app was 
wm»m«A irm& mMim ©powa.- mmr -fe-li#- hmmy «M®« 
sp«M, dit tto% F«€ae» ttaa^ m jl«M. Wm »toR%«4 
©©at-rol WHS wlfeto »««»e-«ry pli@s^tet« 
mal swg^#at®(i ttet tli® tend«naf of s«©otti ij^ay tfp»» to gif# 
p»wtQwmmm was pr©te«l^ly dw® t® l#ss a##d e&at lajwy 
mmi, ©esasquenfclf less lofit©ti« iriilt tmgl, KQmM%%w aad 
^wgan 142) concluded thkt failmf# of s#«€ whleli fc»d li®iia Mo-
dried fey e^»«rei«l ppodite®rs t© yi®ld «» *«11 »# 
a»«d M«g®r-^i®d ia t&# a««d Moas# wn# dme is p^ft to- mT&m 
dftstt-i# of »««d la #<»®«r@i«l ]ppo©»»a4iig». i®f«a •mtri®® 
av«ritied i,tS p«^ ©®at dit«ig® w&«i toia-di*l®d "bat ^aly •!§ pir 
esnfe wli»n haiit«^-€rted. also wm@^ M®r« l»m©ls wltte 
tip ©af off sad with *laoF ss«d»e@iit ymptiar®# la ttoe 
%la«-4rt®d mmpXm» 'l-ntttai (@S| fomd %im% mtaer Wm&M 
«^^y® *•!»« laportaat. ia e»««l»g i»«du®«d •la 
o®Mp wmt «oll., a® .».foii;®d rsetpro©®.!® of st»gl® 
a^itte®® •»©» lii-rg® diff»jr®ii@®a ia i'®«l#%*»©® t© tmf«*ia«fel® 
««ditioas, pre:sa»tely hmrnvrn^ of smott. ®ha-i?a®t«r» m 
®o»dltio8. jQ^mm (S®! fvm hlstol€«l@«3. 
of %lm &.9v-mX9piM$ ^mmX foaad no imafc^loaX f«atm3r®» to 
tm Mttmmmm Im 8iise®i>t»itoiltfey t© to^®l Fot®* Bhm 
amgg®#ted eJNf»le«l diff®ip«ae«« a® trofeal^le fftotoip®. Mim d®-
M&Tthm& pmTl&mwp as of spoagy eslls mod feiiiek-
wall«d fltt-«d e®ll8 ®v®r,ttoi O'OleoptlM f»®gl©B, with only tMs 
*«ll®d pftwemeUym ®«ll.a mmv th® eolsotapli® wad mXf tMeli 
»«H®d pitted o®!!® Fiw«lad®ip. of ket®®!. Ifioipi^ 
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trm temt im a© @«s« At# g®% a y®slstiiat 
©f®## wlesa li©th .pE»ia%a w®3?« »ms©epti%3.»,.. lla®® fr« 
pir«»ts im, ir««l»ta»©» piv® p®*tfeiir» 
©»jpp#,la.tl«Wi hm^mmn vig«r iai4 tlNi 
*»» m% «a®agli t© ©f, vaim# in 
f here a® F«ai»tame# ia tl» gr®«ali«wi« 
»m€ flow .ia it tlMt is tmn» 
titiitt*# ami dim® t® *mltipl® faet^s* aa|^ «:., am# 
(83) maimg Mtaj* famamtima &f afttarial 
tmmS. m® i®®»®3A%i®tt irasiataae®, &t «a€ Fg ganeipa-
ti«s ifh«i «#®# ip«s ,p»®to©#<i la y«a^a^» ThMf tQmui a® 
l?®3.ati«®-"betwaam yeaiataBe# «ad vigor, thsf e-«®lat«€ ttoafe. tsli® 
eQ«€iti«ft# miar ifei®it as ®sr davelopa. infla^eeas i^bi# raaattm 
©f ptm-gmmy to a larga extemt. Sama {Ml}, f©i»4 tMt 
gan® was a»a«®lat®€ witfc fr®«t®r t® 
gjlteeralla aaiteittatii. S«lt& <SS| foisa4 t&a Isa-twaam ipe-
aiatant a»€ auacaptibla fa^anta to to® al&oafc as Faaiataat as 
tha meat .paatataat imrant. , fh® eroaa imvotoiaf tk« r®sis%&ftt 
lia® aa aa«*l .ptr®at itaa *03?® raala^Bt %lmm its raaip*©®®!. 
Sttttmiwffli (67>. f^Hid ttoat aiagl® ®3p#saaa fiiff«j»®d ta ^aslatsme® 
Pythiiim graatinicoto to«t t&»ii* p®Ffii»wea was net eorr®iat®d 
with that of tha paraat .la"br®a8» fits ,li.fi(ri4s mmrm *ar« f®« 
aia^aat tlaea tlm pir«at iabre4a, la ala® .fo«tt4 t&® vtger ®f a 
lif%irt4 t®'to® ®»ralat»i. witM eia»^.y«ti¥® fipa®i« fwm rmt 
mmwmM* Wmtth C@Si, with awaat seam p-laat®# 'Aawia WAV&U 
2B foaai lapg® €ljff»p«a@®s' l>etw®«a st»l»« ia staad aa€ im 
ftbUlty t© fr-«« « »iag« la «%«€ w»« fi?«- 4 
e«at SS |«r- &> {SS| foioi iiirg® 
opia' p©lllii«t«a. f*rl«fei®s, hybfMs «ad 
lls«s im to frfeMmi gp&»liiie0l» itai 
Pg-fehltffli &pmm. p©13.1»ttt®4 Vfiriett®-* »»€ 
cross## wsr® 1«S8 »mmmp%%hl9 tti*a slnil® ©r©as«s wbii# iabr®#® 
wmwm mm% mmmmmpMhlm ©f a.li» Bern open pollinated v«ri®fetes 
wer®- »©» mmlstmnt f3»m thm dsmbie tr®ss#i* Crot'f»s Ite^twis-ea 
wm9tM%ma.t iafereds w©.r« resJstaat aad crosses bet-weea gweepti-
l»l# w-mm ^#lMnn, Holberfe,^  &»d Bi©to®i 
(it) f0«wl- a«s#»fftelfelll%y t© f«alcilliiaa- Islwry to dottiMuat. 
wd liils (li): reported tl*«t vmrlst3.#s r«slataii% 
t# fytMWi iajmry w»r# m#«rlf m readily  ^ taf«@%«€ m smasftptltol# 
mmm Mt- tbmf wmm .mmm t^ol@r«mt* It was tliafc t#l®smn@» 
fee- %». r®l«t<  ^ t© vigor Imt mo data  ^ war# fr»»iMated ®a, 
t&is potot. 
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©f ©racks mm g®ra mmB e@n8ii»r®4 fh« 
p®r©(i]tt.%i«g« Injury • to swipl# was >itet«r«ia.#4 tlils^ Msls 
wlthomt .r#p£r€ to typ« • or • se^arity of daaaf#., S^ea# lajwy 
«a€««bt«dlf mmm ®wrio@k«€* 
. t© 4«t«»tm® tlie ®f p#ri.©srp iajwry la i^.©©««»l»g,# 
*f«r« tnkea at itffftrmt. sMges ta tli« pr^estwr® «a€ 
tli» p@rs#Bt«g#- lajwy d«t«»iia««t.* • M gtwiylag 
telllty to f®rl«iirp laj«ry,. rmgUMmw^limg -emdititwi# #tr« 
»t«lftt«A by »lial5:ing -ta a largt^-'a^taJl'emtmtesr toy trdpjpliig 
i@ ft ii«0r®t«' flow tfmm' €iff#rlaf I»igl3its# 
• M • e©»a«fetfoii wtti tM® Stut# Umm tMM feat It was 
pmmiMlm i» 'If^l-to ofetsto €«tft aa th«( rtlatim ©f e©M-t«st 
g«f»Sa«tl€a »iii. f®rle«rp • lajmry t© fi#M p«rfo»a»e## 
#.f a#«t t® plaated la tli« yl@M te«t e©aji&rl«<ma *«r«-given" 
•It ©•©M-t#st.. toy tfet« Imm Stat® toll^g® i»»€ 'l^ti-^rat^ry^. ®tt th# 
fl«M.^ yl®M «a€ stiiM. ffm timam 9m&plm mmr® 4®fe®,iaBia#d* 
All p©ssib2,» «-®pr«lati«s w®r# ealeaiat#^ tie v«ri* 
low t-«apir&tw« gmwrniimtlm r«#p:i»s«j^ fi«M stftat# «ai 
yi#M-. Iteltiflft ®®rr«l«tl€®8 of yltld wltli lew titmpeiw.twp'® 
fsfmtoatiaa ««€ fisM stand ®la© w®r« js«l©mi»t»a« fM© s»«A 
»«» tr«it«# wltto l«w ,iapr€w««i S®*«-an- pl«at^itg» 
liEp«r1to»ntal ,JI®smlts 
g®riearg ®a^ eoM t«®t raapomg®* 
fr®vi©ma itnAl®# («8| lia€ Indteat®# an l*p®rt«at relatl« 
%®te»@«a i«rl©arp w®r tl» g®rm an# ®©M t®st g9W^m&%tm, 
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G D 
Pig. 1, Types of lajury Pound In Samples of 
Commercial Seed 
•1« 
1, W%w Cent of Kernels wltli Pericarp #r®r thm 
#«rm, and Per Cent deratnatioa la€»r *©jwil «»A 
S®ld-Test Conditions# 
Per cent 
* 
Per cent 
f#r • geminsttion #-f Per germination 
e«t 
d«Mg# Cold-test 
• 5 
1 
t 
'iMple cent 
damage Oold-test 
Horaal 
% S 10© 1®« 26 43 7f 100 
B f 9t 27 20 76 97 
3 f ft 23 19 75 95 
4 9 ft m 29 11 74 93 
i 12 m 99 30 35 7t 99 
« 14 m 100 31 88 ,ii, • 97 
• 7 0 m 97 32 35 m 96 
8 9 99 99 33 5 67 91 
9 30 98 100 34 95 67 98 
XO 18 97 99 36 36 67 96 
11 7 97 100 36 55 67 • 100 
12 16 97 100 37 92 61 96 
IS i 97 99 3S 44 61 96 
14 8 97 99 39 65 60 100 
15 11 96 99 40 70 59 94 
16 4 96 m 41 32 58 97 
17 13 95 m 42 86 57 98 
18 t 94 . ,ii 43 57 53 97 
19 15 94 m 44 94 53 98 
20 3 93 im 45 56 41 99 
21 9 91 98 • 46 66 41 97 
2S 21 89 m 47 52 40 94 
SS 21 83 m 48 98 31 100 
24 67 87 m. 49 92 30 95 
2S 16 77 m 50 83 27 95 
*r «, •»81. 
'laawlnatioa tJie data .ipm-mlM «; Mgli »«pitiv# e@ri*#la-
ti©a betw««» jpir ®#at ©f kernel® with pmtmwp i.n$w^w mmw: the 
gera and ©0ld-»-te#t ger»i»fttl«i |r 'flie  ^ *rMt»rf 
elA»:siftii»tli»i mm da«ig«€ ©f «»y fcemel witla m Itreak wrer ttie 
f®r» *fitli»«t refard. t® tfp» m i&reato w@ttM Imew 
-If-
sla##,. mm *111 fe# sh&m »m9 lcM€» ©f 
iaj«pf sr# mm® mmimms %Ma It s««»« %# 
ttant ,waay @f- %hm ^Qm 8^m€« $m t-l» fi®M «r« .tiwi #f 
plaatiog: s««€ wltM iawa i^i piritarf. 
tmm. #f g»rie&yp dfta&g# iMaa tfatiy J^ESSESSS* 
For ft tMt ©f t'h® «ff«#t« ®f €iff«r»at tjp&m mt toaag®, 
•anpl,®# #.f tfe^« hytorM#,'¥.S., IS, Iowa ill©,: «a4 !«« ttt, 
wmwm tr®»*«<t M »inr«ral dlJff#r®at weys «a€ their e#M-t®st 
.ger»iafttS« ffe® Itodi of da».g» amd tli® results 
©%fcR:inM mtth «*sii mm fr«»«nt®d' im 2,. 
flM® ii©sfe striktmg f©iat t©- %• noted In. t&ls table i» th® 
«a4f-«»ly i#©i |>«pf-©r»ft«©® of t&® «»€«»#«€ smmi#!®# im- e«-
tini#t t© thoa® whieh h&€ r®#«l*»€ im|Wf ©f mj kfed«. thit 
r«€»!tl« ia g®»to«tiQtt differs for diff®r®at feyp®® of daaag® 
ig ®vt€«a%» & ^mrnml tUmm is-a #tos® th® 
€«^r«®  ^ia3«ry-®ad tl» r«4m®ti-«». M germinafe£®at» 
fi®Id t®sta* 
;®h® d»;ta pr«»«at®d t&as fitr l»aT® MttI® ro«* fw dorfSfc 
AS %©• th® Impertei®® ©f ptrlearp i«i|wi®s ov®r-t&® g®r*« ia 
r®tmiiigg®iwli3yattm» f® ®o»fl®t® t&® pietwp®  ^ iiit® 
sMowing' fc-to® r®l«itioa ®jr e®M-t«st i®»iia«ti«a t® fl«M p®r-
ar® pp®»«B-t®i*- Wlie«® «la,:fe® wer®  ^ ia ®®B»«®feiiaft 
witfc If41-I®w«. 0#rm li«M''f®#!® wMck if«r® l^amt®! »t 
it lo#«ti®as ia til® a tat® m mhmm ia Fifsr® t* la tatol® 3 
-18«-
falil.® t, Oold-Teat GeiTsilnatiosi of Snapl## lavisg i«©#iire€ 
Different Kinds of 'Bmmgm 
Strong plants fre® s^ep-
lieatlone of 2& kernels 
i& l^e w^ips .0f flsMige 1 2 s 4 Average 
per cent 
t.S, IS Shaken 10 times, if per 
cent Injury m 'M 1? ei fS 
Shaken SO time»« 8i 
cent injury m m If 14 #4 
n 1 puncture per kefmel 
11 over germ w i i m M i punctures per kernel 
over gena 3 i i t li 
» Tip ®f each ke»el »@»ap®t 
m germ sM® 18 tl m 14 f« 
* Pericarp cat at mm edge 
of germ W .It M It 48 
n Croim pericarp «n4 pi?»t 
of starch eiit ©ff W 1® IS li 
« iteiamged m m i4 «4 
lOWft 1110 Shaken SO ttaes, M pmw 
cent injury 14 ts •if t» ft 
•« 1 puncture per k»i«el 
over germ « 4 IS f m 
» Tip scraped m geim alt® .IS If t a 4S 
m ^ m t® m 
1®««, fit ihaken 20 tiaiea, it per 
cent injury m 1® f4 m- • • 
« 1 pmctiQpe over g»r» s f S ? t4 
» Tip #®aNiped 8 i f s ss 
• toda»iei tt ti f4 14 ts 
Mffei^ ae® aeeessarj for stgalfi#itB«« at © per e«at 
le^el s M.M per eeat. 
WOBTM OSCEOLA WJNJNEBASO 
CCeeO GOEOO 
CHICKASAW 
CLAYTON 
PLYMOUTH KUMSOLOT POCAHONTAS BUENA VISTA 
IV 
BUCHANAN BLACK, MAW*:. 
WOODBUE.Y IDA 5AC HAMILTON CALHOUN VI 
LINN 
MAeSHALL MONONA CRAWFORD 
YII VIII 
JOHNSON tOWA 
DALLAS 
SCOTT IX 
WASHINGTON I  
POTTAWATTAMIE 
LOUISA 
ADAMS MONTSOMECY UNION 
XII 
APPANOOSE WAYNE 
XI 
Pig. 2. Locations of Fields in Tihich Tests Were Conducted 
-tt-
®f rtikBd .with-
yS.«l« Witt •%&»#, flitM with. eoM*fc#st,. mui. tl» ©of-
I* vai««sj of am€ al»a€- with 
ar# Blmm"' tmt mmM €istrl®t-.. . 
i# Correlation Co8ffici#»tts (r) of Standi with Colfi-
Test^Xi«ld with 3ta]s€| ITlaXd with Cold T^st, and 
Multiple Correlation |r) of Cold Test and Staxid 
with Yield 
Dis­ Degrees «f S^»A- m@id* Yield- StSBd 
trict freedom cold, test stmiid cold test cold test 
with yi«M 
r r r- S 
1. 109 .4^*' • .4^ 
S 109 .Si""* .41*^ 
§ 109 ,51®^ .5#^ 
4 130 .35^ .5#* .31^* $ 150 .57®^ ,41^  
$ 130 ,60^ .60  ^
f • lOS .4<f^ .15 .IS .IS 
® 105 ,6SP^ .52^'* 
•f 105 .4#* .74^^ 
10 90 *69^* .09 .08 .10 
11 to .IS .08 .12 
12 90 l5#« .4®^ ,27*^^ 
sigaifleame# at 1 p&w ©eat level* 
• Indicates sljpilfiesaee ®t § f»r ©eat level* 
Sxeept for District i th® ©©rrelatlm #f st«ai with ©old-
t#gt wma highly slgnlflemat, evea tho«  ^tiae seed *«# treated 
with m^mmy dast, .tetloatlag th® msefulaess of * liftheratorf 
©oM-feest'lB the .walwtlom of te'«d foy plsmtlag mder field 
e'<i®diti#a#» 'ffcai portlm of ttie •srtmtl-oa im stand whlnh Is 
dire#tly dm« to variation la @oM*t«st ^ewlaatlaa mmf toe 
-tl-
hy E* ii»©0 eoaittims €if» 
f#!*®! f ®r ti®' €iff#3?«at &i 
f#wiaa,%£o® wo«M. to# ®3ip®et«#,%o dlff»f «»€ sm«h wms 
tlk« e«8«» ramg® w®« twm St p»p ©®a% ia i to 
It f«f ii«afc la Mstrist 4. fh® Mstrint i w« la 
« »«% fi#M moA eoM, w#:t w®ftfeto®3p pr«*ail®4 tor mmfmml days 
ftlftiifeiag, wMl® tli® Sls%'rlet 4 fl©fe was e«t « mth^T 
if#ll.-irain®t s®H ®»t. tl»- w®a%li®r t©Hmlmg plsattog 
was »#r® f"ftvo»l>l«» 
•fit® mTwmMttm ®f fl®M ©©M '%»«%' SiBi. #f yt©M. with 
«taat -was-. M l^y «i@alfl®«nt ®xe«ft in Matyiets f, 1@, mA 
11, *fe® at»8«a®® Qf a aigalfi®®ai^  ®«pr®.lstt;i€® tor tlmsm tte«« 
fl@M« 1® .®.wp*l®lng »iae« ofelaup fa©fe®r» ®wk «a dr®»^ts 
§m& ©Mael %«g imf«sta%i®a play ® jp?@i€wlaaat rol® in t®ter-' 
*ia i^ag yieM® in ttaat w®a of tfe® 
.2® 11 ®f fetai IS Sistfiet® tsjMi amltlpl® ewf®!®*!  ^ @f 
st«»i «oM t®»t wltli yield 1® vmwf mmmflf th® s*®® ft® %hm 
»'i*fl® e<Mpi'»l«ti®a lf®tw««a stand asA yi«M. •?Ms iadicafe®® 
th&t in g®n®^Rl %1» l^y l«p©rt®nt ®f a low ©0ld-%««t; 
g®r*la®tiio Is m ®ta-aa irM©h in tawt yi®M... 
It a^mM %® ®ii^ »®lg®# tS»t fm mmh. snapl# a@i«il 
f®mlaft%i«t t»s%» strnm g©  ^vlaldllty. Sine® »®®€ 
ia®d Sfi •tl*i«® t®#ts «®a witli fwglei^ l dm#t %-li®i»« 1® 
®*i4®a®« ®Mfflli. to'®«tett»at i® a®t «n «€e%mt® eontF©! 
»e«« i^Ep®» Wm%. •ti'.®at®«at «ay Help 'tmt ©«rfe»lsly s m&wm dlr®0fc 
wmM fe® to pr«¥®nt paf»i®«ft la|«ry Swing pp®®»saiiig.^  
-it-
mm g«i»«4 th# 
tap»#.s»l«i titot •#«€ iwm »mm pit&Anmm «wty #xp«®t®€ 
•gmwmmtXf t# glf# goM, #%»»ds wMi®' tl3«% ©ttors ia 
t-o give f©#r ^#8 m#®!" t© 
Sww w^H %ht«# Sjip*»«»icais sr«: tli« »•¥#»§« 
g#»al»ti« ii©fw»l t«a% gmmimmtlm t&r of 
®# li p^m#«3?s w»r» Mta ar# frestsiad to 
tab la 4. 
f«H« 4# Average Cold-Tast aad Moraal Qermin&tlm fai^ eamtagaa 
on Hybrid Seed trm, afferent Producers 
•®w#«r ©f 
'l^rtda 
Gold-tast 
germinatioa 
(per cent) 
lormal test 
germination 
<per cent) 
•• i « ' 98.0 99. g 
B IS 97.5 97.8 
t » 96. S 98.7 
4 f 96.9 99.2 
i 4 99.7 
# S 95.0 96.0 
f t 94.3 97.4 
S W 90.3 98.3 
9 s 86.5 97.9 
•1© 4' 86.3 96.5 
m 1® 8&.t 96.4 
It i 84.2 95.6 
IS 4 74,5 98.0 
i4 8 74.3 97.3 
IS § 7S.6 98.3 
li @ 73.6 97.6 
if i 70.3 98.9 
m • s 67.5 98.0 
3,i f 47 @t.i 
ta « fey all s®.®d fro® a giv«a 
pr®4meeif %•© fftrfsrs- -nilk®, fMs Is a©t' »w|^ ri«lag mln&m it 
is ppofeatol# tMife febe pr«#«s.@iiig jH-ocedur® Is ««»<»ti«13.y 
.«»» f©rall •««d In & given plant. A «f 
iMidilag, ©r ppoeesiimg AieM dtoag«s mm 1©% ®f t#«€ m&mM ls« 
«3tp«et«i t© -Smamgm oth«y l®t« wiiiela. 'air#  ^ liaail.©d ta a' litei 
'SSStt#Fe 
Is a. f©»slMiity ttaat ttois# €iff«r«ae«s 'i^ ©* 
d«#@r8 .l># dm# t© t&©- faet tMt 4iff«.f«at l^yids, ^ia s'««# 
-@a.S:«# lit liwist, w«r# ppofeead. Xowever  ^ wlfck feytorlto wM#& »« 
«riA«iy s i^Mia it is t© Wm 3pi®«ml.ts ®f 
p'oimcMftrs wlth'tii® smm^ klai ©f •©©ws. mm p-esnatei. M ' 
-table S. 
i. Cold-Teat GemiaBti^  of S ftpodme## Isf 
Different CompuBies 
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I^ im. 931 Iowa 94g Zm& iSi 
1 St-
t 41 61 
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f fl 
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g* iQtml €©M-f®at, a«m-lattt;i ,^ aat fer 
®f k«¥m#la fcjmrea ©wplaf ^©@#ssiiig 
peresatmg® fmrmmtrnm 
germl»tlon p^rlmwp 
mofmtl. som-taat laj«ry 
Iowa tti Imnd shelled im m t 
Machine shelled and 
elevated to bin 98 m 4 
Machine she lied, throv  ^
specific gravity cleamer  ^
and to bottcsa of storage 
bin 9i n 11 
i©w« slio 1 Hand shelled at 7t,M per 
cent moisture m m 0 
Machine shelled, elevated 
to bin, 7,g per cent 
moisture m 16 
« Machine shelled, thr©«fh 
specific gravity cleaner 
and to botbo® of storage 
bin, ?•# per cent 
moistwe m If 
» Same m Iftst bmt at 10 
per cent woistmre m as t 
 ^ ...mffersno® ia'e l^d-tesfe neeessary for slpiifl-
esa©« .ft.t 5 per seat l©ir#l a 9.8 per ®eat. 
FurtHei' iMt&mmt'ima. && tlie relafelm of molsfemre eaatent 
t!o psrle-iirp ttt»ge wm <jbtala«4 toy shakiag laaples of tecwra 
molatur© eoatenfc in m »st«l eoatatoer and ^y iropiing t© a 
©•mmu% floor. Atoove M per eent wolsfetape ttosre -was relmtlvely 
little imj«py %mt it increased progressively with drier 
8«agpl««. the mm» treataent whieh gave S*4 per cent Injury at 
14 per cent «olstmr# ppcwimoed fQ-BQ per sent inj'^y at 8 per 
©«ftt aoiatwe* the dlfferenee is very prolwihly d«e to in-
oreesed torittleness of the p«rie«rp in the drier saiplee.. If, 
ma tlMi above date siiggeat,^  »©at of the perle*rp injwy eomld 
•2t-
1© ©©ataafe at wM&h 
m«€ is .pr#@#®s«<i,tbKt «@ttM stt#n to Im ^  mm% tmaiMM 
Qt pr©teli«.- iwisim ©f pp®®#»#tog t»clmt.%m«8 
twlp., temt tM» i® «»«#s weaM witall m 
of ©xiatiBig plant a • 
-tl^«®rrati€8t# m fch# yelmtiim ©f d«p*®« ®f witwity «t 
Jtorrifst t© .aas®«|>tilJilitj t® %u$w  ^ shm fclwit laraitw® m&mpXmn 
«ip« «@«t t© fli® wt^erity of tli« tmjttrl®# t© 
•mmh ts 'a®*!* tl  ^k«!ra«i tip as might %« ®3cp®©t«€ «la@« 
that i« mm Iftft pkipt ®f s»«t t© e»il«t® its 
In ftddltio® t® tfe# »©3P® ]^ri®w  ^m iwatw# »©«d 
th®f© Is ft t«ad@m©ir tm sm®li ampl©# t© wtafcl© Mid. Ml«t®ip 
toriSEg, dryisaf with iaei*#«s«€ sm«e©ptibillty t© iaj«py* 
A tm ©oai®i»l»®aa Jsmm «i^g»st«d that st»M« diff«ip ta 
e«t® ©f iajiiry «ad wtay o^s^rratlams ©a *©iPfh@l®^ ami. 
t#x:tar« w®mM !©«.€ m» t© ©jsps^at-smeh 
t«:«4 witta a «mfcfa. g«3a aM ®tt@©tii s«<  ^ @®«t mm, a®ti©#«bly 
l«#s ws#«pti¥l» t© #*a*-g« l^m ^©pptag.-* 
Jl8ti» th« «ff«et ©f »tw.tty »t ltairr#»t m smt©«ptt-
Mlity t® pericitipp ti«»-f#,lt wm th©mfht It aight iapertewst 
im ©©M-t^ss g©ip*iimti©a Ib th« ©f p®rie»ff tot»«8tka» 
f © Aatsfwia© tlia .©f ^is fit©t«r «sd ®t th« sua* 
tt*« to f«t taf©»itl» ©a tim i*f©Ft«»e® ©f €iff©«mt 
pif^ at®,,.. a©w-«pal ®pm f@llltaitt«d «ftrs m ®«@h ©f § 
»ii^© ©r©®#®* harr@«t«d m S«j^t®iii®r-' If * l©ist«p« 
t#at ©f tli« «B #«©fe mv w»« detewiitat fey «h©13.titg t«r® 
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t%h%» f. Bftta fOT X<oist''ure fit Harvest, Cold-Test 
Gerainatlon Fercexil»fep snd Green Weights in Gx^ess 
of 25 Plants When ^mm 2 Weeks in Sand, froai 
Tests of Individissl %ea Pollinated lars of Siagl# 
Crosses 
L317X187-S WF9XS8-11 
Moil - CoM- leight s lois- Cold- Weight sMois- Cold- Weight 
ture test of 25 i ttjre test of 25 jtiare test of 25 
. plants ; ^^ena. plants -* «®r». plants 
1 43 71 7.1 Si 95 13.9 28 99 15.5 
i " 44 73 6.2 m 64 10.5 29 81 14.1 
1 . 45 75 6.6 29 77 11.8 30 96 14.4 
4 48 43 7.2 30 80 13.0 31 91 15.3 
i 48 7S 7.8 50 80 11.7 32 91 14*9 
i 50 65 7.4 33 96 11.2 34 80 15.1 
7 m 69 6.9 34 88 11.1 34 73 16.0 
i M 56 5.9 34 80 13.1 34 87 15.4 
,f 54 49 6.9 m 91 10.0 35 87 14.7 
1© 55 63 6.9 36 as 8.4 38 79 15.1 
11 ,, 53 49 6.9 
w 74 80 6.7 
52.2 63.0 6.9 ll.t 66.0 11.S »®.S m^4 1S..,1 
f »1701xK4 t ' Ax90 
Kois - Cold- Weight j lois- Cold- Weightilois- Cold- Weight 
ture test of tl f t«r® test of 25 :ture test of 25 
gem. pljmts 1 gem. plants: gera. plants 
1 . 19 97 9.5 16 77 7.3 go §9 10.0 
t SI 92 9.8 37 53 5.0 22 §6 ii.e 
-S m 97 8.0 38 37 5.0 MB m 9.6 
4 100 9.S 39 55 5.3 24 m 10.8 
S 99 9.5 41 44 4.6 t4 89 12.0 
.i: if 99 7.5 41 45 5.5 m 97 13.1 
f ii 92 12.9 4§ 56 6.8 m 96 10.0 $ .» 97 8.7 47 60 6.6 68 13.9 
i ii 80 10.7 4f 51 6.9 m 87 12.5 
1© 45 95 8.4 49 45 @•7 31 96 11.6 
13L 56 97 9.0 
18 59 €5 IS.4 
^•4 tg..§ 9*6 6.0 ss.s 11*5. 
Mfferenoe la «oM-test ,gewilB»tio® persent&ges neeessary 
tm slgnlfieanee at S per sent level • 24.9 per ©emt. 
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#e©l.sl.«i '«9' t© thm t«p®rtaa@® mf-
tlmf- ladteat# tJ»fc Mutamal .mt- tMm- «««i 
mm m&mm to fenrnd-a 
et#nil ®:f -..Sff ir#«tX€ »®t ©!%#» 1# «xf«©t«dl lij coin®M«iie®* 
»w% ©f dtffiem3.ti«s mm w«t ta m -mmaMemtlm 
#f %Um .i»#lii.tloa -©©M-fc##* gmmimmtlm «ai vit®r «•» 
-«#a«mip«€' bf th# w«lg&% of tS pl®ats. si two ffe«r# i# m 
mghly stiplf iiimt ©v©ir-«ll •#©3pi»«lstl«i <sf •,if4 -
'bhm *@£^t -of it plant# -aad 
4 ©f tlw mlmtrn 
la of feh® w«i'^-all ii®«?#.la.tl©ii 1» afstim a® 
mMwm® ot « wltma- tlj# e^oss®#.* mhi6%h»w 
i« ®«twily m »wp#ajitl©a vigor «a€ fii-miaii-
®«aiiot %h» -iftfea «ivailAlbl«. It »af hm 
t'bmt ws*-®!! e##inel«a%« ar# l!«-
.0f 'ttt® ®f i«pp-@«s cC l«r#lT#4,» iir# 
®1 of If «A©& fair ©f valttarii 1# &f 
merj ©tber jptif» iweli .Is a#t th« ess©-#, %!• vulii##, 
for any given ©iposs iiafcinstly gremftt. If @ft@h #r##s 
«e:fea mm m »1% Am mlf la eff®©# S i»®p®#s #f 
«# with fcl»t m% «©«ffl®i«it» flir#a ali®v® »#»!€ a©t 
'1>« slpi,lfieftat. 
• wml® tm® %«»fe #©!«« »©% '©f • ^® 
*ff®ets #f .s&t®^!^! 9®®A pitf«at' «tt4 «t terr®8t 
it el»arly shows that mm ©f tfc® ©r %^©th ®f t^i® •»• 
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ms&m (mmmmim AWB mmm 
• • • Wm%» 'mt Slisgl# Qi*mmm • 
flkts# tijwaies mm ttiisir p?iaftry 
©f inJTojpwitias wMefe womM aid la « fgp»«ti0»l attta©!. 
•m %!«• p@» 1% w«8 .r®##gal*m  ^itet ta. tto» • 
«#11 »ai wttife %1m »«•# 1«, II #«fl©x of pathogen# w&t@k ««t 
IMiirMafelly nafi la to p?c^me® tbe r#iwlfc® 
«^»ir fl#m .»#% •!»*§• 
gresaed sufficiently a© «r» a'fftilafel® f@r 
#valtiating t3ai mmstmm %t •%»!»# #f a*.S«® *© all %h» tMlvld-
«il pSk%1mgm»0 wmsh %m»m t® r&wlmim m exist 
in »®il. Sucb tinslmitm#® ft» *rt- WftilaWI,® lavQlire ppi^iwi-. 
tlfflBi #f & mv^m •pipliytQti® ©f • tite# «0^at«B ii«iag atttdiel., 
%y seed cap .»©il iniS^ljiitl-oaj, asmlly la tte® &hmta.m of 
otliir orgasisas* SaAer ameli e®ailts.«it mm artificiiilly 
.taf«#tion. exists withomt t&i ©«pll«»tlag. faet&ra ©f :aat*g#-
nisa of otJaep organisms amt effects of ^gamtsw tit eiaibSsa-
tloa» WMle such a are ralwitliile i» 8«»^ 
•ti»4£es ®f pirasit# ti«y n^., tii, tlieir pi^seat 
state, of little jxpactleal mlwe tm a terewtlmg pr^gra*.. 
'Sfiot If saltalil® t«©1teitiae# fcr nitfti the various 
Qfptttlsiis >#re i.»r©loped, t&e 3A#k of seed sto#M aiad tlie 
ImMm tiiv0lve^ ia making t|» test# would proM^lt t® a ®«-
aids'rafel#' ttastr mtill«atl«ii la -a ^reedlai 
-S4-
tlii §t:imwi%aia©w« «set im tli# f«-
jp€«r%#€ •!» ttei a»et,liii ©f Ifci-s ««#»•€ t® •©ffiif • 
»»% ftf pp®p?#s.3» ffe# populatloi tm 
•wMeli 'iitKii -wiNi tg M©r« «€iiiptim"bl© 
«i«ip fl«M ©sedltlona iuaii y®»mlfes «l^mM tev# aoy# 
application. 
• Wwmk ftotft ta tto- section it mmmm w«ll •stafe-
ligfeei tb&t p&wtmmp iM^VLry 1® a nit J or cause of poor stamto ia 
sell# Is piiR-«E* ©f til# study genetic ©oaatitrntiea 
wa# i^©rt«at la #@ far «•» s'^e ae-ei pireats w#r# »#r« '»««-
©eytitoitt ti0 €'mag» t^ a were otl3«».' 
l@ww#ir, it has ^l»e«a ®%s«r^«€' that in Hi® rn^mmmm- ©f 
p»a@arp iTfifkto, straias my stiil shew l®i»i» -rariatiim# io. 
ateili'ty t© witlistand uafav i^mlle eiaiditims:*- fls#s# aiff»r-' 
•»#»« could fee due eitlisr t@ dlff®r«®©«» im a»t#r»al. a«#d 
@i»r»eter8 wMch favor ©r Mioder penetra-tim #f t&# .pitli#f»iis 
©r t©' dtfforesee® In r#»-i»tma©e ©f tlie 0mljry<©  ^ it## If* M 
wim ®f tto® r»«alts witli puricarp imjwy It *i^t %« ea^wted 
tbaf'»at«r»l c^racter#,. jpartiealarly of tfee periicarp^ «©mld 
to*- «stt iaportmat,: fcepimg thm orpuaisms •€«* ®f tto seed, 
»««»§ t© tee »8re e^eetl*# ttea resisting them mm tl»f are 
Stt* frevi'^wi" atmdiea ly tlie writer CiSI &%mm Mrm 
%Jm :#@M-t«»t dasage to r#«i^©«i«l 
St» fi-il f©ia^ ^ffereao-es to yielding ateiXity of r»-
eipp-iMsai t©p C:r@#«es *iiic& fe# to^ differ®®©#® la 
»ied^ %»ality» 
-Si-
a mtwAj #f i»«eipr©eitl mlmgle Qwmmms t&amld witoi 
«% l»a»t * mt tl» lufHtirtaa©# #f 
««4 0©iistiiteii©«^» f©3p' »«©&• a 
stwtf all p«sat"fel# Q»mmm rnmmg #ig&t lines wmm 
mmAe*- •&& th« ln>,.ai8 ®f ^smtrnm %m tit# fiitia, 
lin®« IISS, ItSf., iiwi ly irin»<|: mhmm «• fe#^g IgSS, 
LSlf * IW-i, Wt, aai 'iS-11 fts 1i«iffli «its®#p%ill©» S»-^ fr»g 
#iit«tiMt€ la all cros««s mmmpt .|31f3iSltf ®n# M-IIjeMIT# 
fMa Imtt M creases «»€ th« lta®g t© to# #»s%9€i 
k«m«i pleta ®f sfefmim wem ia 
fl«s, #«@b eoistti^ tsiag « mtng & split 
pt&t d«sl^  £m ftetpeoeals.. 
tei^g-tgHMatal ytsults# 
qemtimi-tiiai i»a w±&m fmv&mh^ •mmAjlktmm, f« 
ttoi vlabilltj' a:®# vif©* #f felt# .at»ta« m€®F fstv®«&tols 
S f#plleati^<»» ir®r# fliyat#t ia «aaa «€ 
in tl» 
Ummmrize^ iitfeii im »r« fr®a«»t-®€ Im fcsi^l# 8* 
Ile'teftil«ia mm to tall# 1 ®f mpipswAtJi.. la 
gmemt^, gmw^a&Mim *«« ^«af« "b^iag mlf ® «tFl#.ii. wllbli 
!««,« thaa 9© p@^ #«%• Jkithmgh. %hm »®#€ *»r« a®t swfst®# 
®# %&» wrnm »«#li tli»% rmlM^twrntj 
im' sf(#tliais thpirm ais«fts® spiptoss. xa4 tin* 
mpwl%ma m @ii»pifatol® t«at sterilized s««# 
fjRM# S., ©f l®elpro®»2. Mmi.m Im i*ii€ 
•iiii i USS 3 ms9 1 KIT 1 .l87'-t 1 % : WF9 1 38-11 
9 d t 9 d 8 9 d 19 d t 9 d t 9 d } 9 ^ 9 
nm 9 ii.f ts.f \ 100.© ft.f . loo^o 
C? 1©®«® lii.O • §i.® fi.? S4.f ' , tf.i fS..O 
ait 9 . 100.# •. ma' f4»f , loo.o . ma m,s to^f 
cf ss.f , , iS.f Sf^S it,# t4.f . /iS-# , w.s 
Mi# 9 loo-.®.'•. ts^f S4*f ii.t §4.0 fi*0' 100.0 
<? §8.7 it.S - 1##.© 10Q..0' 100.0 ' 
J^lf 9 9S.0 S®.,S - ®«.# ti,f ^ fS»? , #0.7 
c?- 100. © ®4.f f4.f 100.0^ 100..#, fS,.f 
iii-i 9 it.i , 100.# , 100.0 si.s , i@»7 ma 
d so.f • , 100:.© f@..o ts.i «f ...i 'ii.f to...f 
*f 9 t4.t t4.f , lOO'.O , 100...© if.i , 100.© • .f7,.i. 
<f f7.S if .s , ®4..# . ii.f S1.S • s».0' t4*f 
wff: 9 07.i #«•# , 100*0 , fi.T fS.f ».§ fi*:0 
d- lot.o i7..s fi..i ts.f ti..f . ii'0...0 , t©.f 
s@«ii 9 w.s ma •, - §©.7 .f4.f to.f 
§7..$ to.f ^ 100.0 f0;.7 ma ma , §#.o 
• ft.s if,® fs.i fi.f t®»i f7.i ma ma ts.4 fs.7 §7.7^ ti,i 0f.4 ff«.s ®t-.s tt*-§ 
ma , ti.o to...7 ma 7s.§ tf.s ts.O' loo.o 
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w@ttM Iteve been highly i«sirabl«. In vlt# ©f tht ll»it«ti^s 
it was #®ei€#t. ihtt th« prm9€m9 m»-«4 w-ettM giw& mme wmlm.hM 
mA p»Ttlnmt data for the pr<^l«ffiS under eoMideratioa. 4» » 
©f genaimfeiag *%», plim*heists w»» n^s^et. af 
•til# «a€ #f 10 day#. , pli»t l»-ight data ar® 
ia tabl« t* ^tailed data are .givea ia. ta¥i» t the apjpso-
dix, fth® pr#»«ttt, tfea a®«t a®t«w#rtliy fr©a ttoas® 
data i« dtff®r«a@© b«fcw«»m r«eiprocal«.. J^t erosses, for 
«sRi»pl#p were ©onsistently more vigorous when 1589 was the 
iBMatera*! gareat. On the other hand I19S crosses lavolving 
1198 a# «®«d ptrent were !«».» rigorous tlmn their reeiproeal 
M mmt- fhes# mmpmrnma mf help in mpMS.&im 
9m» of tim later -Aifferenees fewad betweea reetprooalm* f® 
go ,«l«g.wlth .these oteser*ati«» it is w*»th aoting; tl^t 
inbrod I198 wm» • mm of the least •ig»0i»-, wMle 'list wa« as 
outstandingly vigoroms iabred, Imimg better tl»a aay of t&® 
.Ig-ferids e»eft those inv®.lviiig it as a ]^reti.t. ividently 
early seedling vigor aay b® .influemted toy wttetm.! jra.etOT«... 
. Mm another iwasur® of seedling vlfor, 'ir««a wel^ta wer# 
talem at th® ®i^ of li days.... Siw®i:rii®4 data mpm pr®.s#mt®d 
ia table 10 and detailed d«..ta im. table f of ttoe mppendix, 
1®»® •afS'im th»r® ay® a&m- 'betww^ reelj^oott'lis, 
but in general they are wioh l«a# pr«om®»t fehaa f days 
earlier. Part of the shift imj b® dm® to th® m#® ©f * dif­
ferent wmmmwe ©f vigor but fa-rt is prolmbly da®, to %bi« 
catching up of tti® alw reciprooal. Correlation b«tw®ea the 
Average Plant Hel^t in. iasit, I® l^fs -llfttm »» 
eentimeters height.) 
3 1198 : I23S : Lg89 j I^^17 ; 187-2 i Hy s WF9 : S8-11 
t « 1 9 ^  s 9  ^  1  9 I  5 cf 1 ^  ,1 5  «  d-  J  9  cf  
. l i f t  ,9  i . t  4 . i  t , .s  i .4  S.4 4. . f  ,  ,  i . f  
cf  -X s . i  S. t ,  • t . i  s . - f  ^ 4 .1  4 . f  • 4 *$  ,  
f i i s  9 /' 
/ f  
s .#v  s .#  i . t  4.0  t . f  4.S , 4 . . t  
d 1 1 S*7  • t . i  4. .«  4 .#  4 .#  .  4 . i  ^ 
mm 9 
i  §a\ 5.7 s.@ 5.* i  i t f  S»t  , ,  ® .g  
/ • 4 a  1 i . i  
- 4.7 i . l  , .§•.§ . 
m7 9 s*®j  . «» g. t  t»- i  .S.7  
cf  j \ S. t  S. f  S.« 4*4^ • 
l i f - t  9 i \ 4. i  4 .7  s . i  B . i  4 . , i  „ 4 .S-
cf  ®»4 4»$ ia s. t  4*3.  4 .7  »»& , 
% 9 ; 4»1{  4 . t  s . - i  f..# 4.1.  4 .® . ,  l . f  
c? :  $*4  t . f  i . f  $*$• 4.1 •4, . f  , 
9  / . . 4.7 4 . t  s . t  4 .4  4 . f  4a.  • 4^4  
d- 1 4.7 4 . i  Bs§ 4, .S 4 .S 4.»4 
. iS- l l  9  4 .S j  4 . i  , «•» •&*Q 4. t  4 .4  
! s» i  
; 1 4. t  : i . f  4».S f .7  4*4 
SBWSAS \ n,i j  i ®.4 S.3L t . t  t .4  t .S $•§ 4s M 
Mrmmg* .4.B/ 4.1 S. f  4 . i  l l . i  S. f  4 .1  4 .2  4 .1  S. i  4. . 'S  4 . :S 4 .7  4* f  
Biff#!•«&©• nmmsB&rj for at S per e«nt Imr^l s i.685 ©a. 
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two s«ts of iatii Is #,§8, a hlglalj sipilft©ftiife •ate®., l>wt to-
dlemtiiig * lack of •gr«®Ht®at. 
Q®rariUttfttioa In msfeeam## aoll SoM»|est, fJi« test • j-mst 
des®rib«d sidewm th# »«#€ la general feo tj» m^ly vlntel® 
faT©3?ft%l« esiiditieaa. Staples mt %h» mmvm s@®d wmm glvsa m 
«©M-t#st «» i^-svi^iaslf d«»erltoM-»- 8i3c i«®plle«tlms, ©mtlatlng 
of iS l®ra®ls mt m&Qh straia, werm planted la mtr®fit«d field 
»oil* SiiMttrla#d dafc» fe®* gefmlaatle® ar® pr«»«at«d In tatel# 11., 
B®©«ma« ©f mxMrmmlf ia'tfple»l gmsmimmtlrn %n r»plle«tl<» S., 
dftt* fr« It «#!•• mt toel^ad in d®tall«d 
data fti*« :ec«itftia»d la tatol® 1 of th« app««^lx.* Wr^'m «n ©Eaalna-
'%tm, &f 11 it Is ®vid®iit tliftt mm mm 4mliMg wttfe a ec®-
pl®x #itmtl«. Si^ifie»!it diff»r«ne«a ©ec«rr®d 1j«tw®«a 
r«©lpr€seals. and ^et-w®.«a h^ylds temt la mmt msea t&llmrM n© 
ptrtiettliii» jpnttam, 
fh® dlff®i»«ne®a to-»tir«®n i»«®l]^o®als mtf hm «*plaln®d as 
aat®i»n«l ®ff®#ts #.ia©# s®^ inf®etl«m, p«i>l«arf' and s®®d. 
tmlltf in gmmmml- ar® aaaoeist®d. irlttt tim a«®d :^,r6at.. Siptlf-
Icftnt dlff®r®n®«s %®tw®«n ids als© miglit fe® dm® t©. tb® fae-
teifs *«ti«a®d mMmm-, tomt th«r® is th®- fosslteillty tlmt dlffsr-
@n©es ia g«a#tie eoBatltttti*^ of tU® «figot«a mrm resp-onsi^il®. 
Data pr®s«at®d l®.t®r shawlnf • larg®. dlffei»©ne«s la eold-t®«t 
g@fmiBation ferc©ntag®s of Imdlvldteal mrs ef in1»«d8 handled 
in AS nearly a vaaXtorm aanntti* as possitel®, ei^lmsiz® tfe® a«®d 
tow ©amtioa in drawing e<m<eltialon® from r«sttlts with m sii^l® 
saapl®, fhm ®xlst®n©« of « significant diff®ir®ne«' 1i®tfi®®n 
lil^rids «®«n» thaat tli® pirtiemiar «*apl«g eo«pii'«d dif-
f«i»®d in ability to g®wlnat» ©©ld--t®st eondltl-ms. It 
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mmms p®a«ftel® thats t;li« Alffmrmmmm In tli« prmsm^t 
to« pFiaarilj &t tlm MM fomd iiidlvMml e«.fa ©f 
fii® rafcli.»r o©©«ri»®»e» of fell® diff®r#a©®s, ®3c-
e»pt tm SS.-1.1 y«#lp*©eals, womld l»ad m® to imsp®®t tMt Im 
&timT ®f th» amm ep@»«®® ««® of tto®s® dlff«i*«me®» 
»igbt a®t -sxist Wmigtefe wen to® reversed* fMs lin® #f r®®#©®-
iag is »app©i»t«d toy tis® fftilmr® ©f aay ©f tli® laferads, 8xe«pt 
S8-3.1 as f®wil®,.. to^ e«m»i8tentiy; eimtrlbmt® ®lth®i? r»sistttae® 
@r sm«e®ptlMlity't© ®r#s®®s. 
If iaMerftnt g®a®tie reslstfui®® of aa iaterM w®r« r«spm»l-
bl® f©r Mgh g@sraimtl<m ia a ^rticttljtf- feytorid,. stiek rasiatane® 
sjhemM t®»d to •&# «aEpp»ss®d is ©tMer liytorids ia^ei'vtii.g tli@ sa«» 
iB^®d# Aetmlly tte®r® waa iittl® t®M®»ey few kybrids hmMg 
lislf ®f tto®lr g«Em plaw la scmasn to pmwtmm allk®. 
. Jk a©ta"bl« ®*eeptlo® was tli® totorftd S8-11 wMgM ^v® ec®-
«l8t®mtly poor ge.r*ia«tiea.when ns®d as ® .s»®d Cl©»® 
®3£«Bt»tl9n #f tSi® s««d r®ir®al@d tl»- pr©ba-l)l® ©xplasBatim fer 
tto® f«i*fii«raa»e® ef this lnl>i?®d. As the 'k®!®®!® ipi-p« aad dry 
tfeti*®' 1® m t®i3ii®o0y for tb.® perlearp to split al©ag th» @dg@ ©f 
ttoi g9» psasitily hmmmtm of w@®lm®ss tli®r® ov to®©am«« ©f an vm» 
li»l«Be®d d®»®l©3i«®at #f »iidos|}®m aad periearp,^ Aetml eoimtS' 
mot *d® Imt thai*® s««m®d to b® a -Higli®® fr®'%m«tt6y ©f smeh 
splitting 'la, lt|it>jpid tliaa ia »®lf»d »e®d, l®tero#i» of tl» .®mdo-
stomi well ¥® .til® fa0t®r r«apmsil>l» t&t tli® mgb.®!* !»• 
®id®m®# ©f p«rlearp splittiag ia the hybrid®* ia 
g®»i»atloa a6®«®ijpaayiiig p®ri#arp splitfcJtatg iit SS-ll ia ia agr»@-
*»t with pravioms reamlts iadieatiag th® l^ortaa#® of aa ia-
taet saad eoat. Althowgbi th®' diff«r«ttee« did b#% r®fteh the S p«p 
-43-
Isf®! ©f slpiffi©&ac#, ly aM lysst, wMeh wer® 3?«sista®t as 
inlbr®^#, «Y#ragodL li®tfc®j? as ae@€ pafeats tfema as poilsa pftrent®. 
Sm©li a ecn^^'isoin &t airsmges of lin@» as s«#dl mnd pmllmn 
parsnts Is not llksly to g%r& a ti«® plefemp®, hmm®T, h»mm& 
ia emmh e«®# tfesy ar@ crossed wltih ho^h r®slstaot and smt®«ptl-
Ifl® lta®a. A glv@a lim®, wftsn @i»oss®<a witt lia«» «@f« resistant 
tMa itself, islioiiM appiar li»tt®r as a p©ll«ii par»at, «M whea 
eroaset witli llats a©r» s^edptitel® ^an itself ahowM app«mr 
l»®tt«r mm « s@@d parent than as a pollen parent, Anotljiir ia-
p®rt»at point is tMt sine® lines eottM not to® erosaed with thea-
»®lv®# one poteatiftlly Mgli valm® for reslstftnt lines oad one 
potentially low vatoe for the.amseeptibl® lines do not appear 
in the^ respective mmmuB, the mean® of amternal iwirents are-thus 
l&iftsed, being too lew for resistant lines and to© Mgh for sns-
eeptibl© ones. It womM s@ea». then, tdsat the failnre of lines 
to toe #l®ttlfi@ftntly better or poorer as seed tlmn as pollen 
t 
l»renta s,homW not be interpreted as meaning that imtewm.1 
effeots are absent. In other words the differene® between m»m,na 
of the r®tliMPo®al« of erosse® involving & i^rtlemlar line is 
not m valid o«ti»®te of «ie relative value of the line «a a 
»s®d or pollen par®at. 
It wmj be signifieant ttot, in general, lines whieh were 
poor ®a inbred® «howed the greatest varijibility, as indieated 
by ttieir standard d®vi«tl®ia, in orosse® involving, th«B as eeed 
parents, the standard deviations were 9,86, S»©8 and 0»2§, re* 
speetively for 1198, 1^89 and lyj md 11,96, ia.12, 19*59, 15.11 
and' li,8S for ItSB, mVf, ISt-t, *» and S8-11. fhe most 
-4Sa-
pT^mhlm ©Xflftiiatloii that facfcors respcmslM®- tor aatemal 
imflumam-B mm T«i*labl®, If m lln® is -a g&od s#®€ p&mat 1% Is 
relafcivsly go&d in all er#as®a lavolvteg It,. • ^ th« dther Ugat,. 
if 1% Is m po©3? »«®€ it %s mQTe vari®fel@ la ^wfrnmrnrnQm,. 
p»#b«felf ^«e»ms# -of gr®at®i* a#»,sitl¥ity t© -fat-t^ra ia loeal 
savirimseiit ^er« it Is ppotoe@i. fepcartaat faetops la tb@ 
• loeal sigteit 1s« pp«T«l®iie« of 4ls«as@,. toil »olstw# 
smpfly^ #te., C#14-t«:st g©yai»tl©a j>#F&«ntag®a ©f t^«.' SAbreas 
w«#«. ia g©®t •gi'esaiittt witM tli-eif pp®*l®ms ptrforwai-e# Sa th®-
fi«M. 
&%mm S0a@ of th« ll»#s w«r# ^hos&m for p»sisti®@#' sot# 
tm sws©«ptiMlity, it is ©f i»t«r#st t© gp©tip e.i*®s0®s. into 
tlto® e*t#g©ri®*| i»«aiataat x rasistaat, ,F»«lstant x •smmwtTblm.f 
tmA »mse»ptil}le x sti®e»pttljl#, tMs is dm# la ta^l® It. 
ftai asS ^vmamm d«flmlt®ly avetrng# tl»m tli© with 
til# 1«S lHtfc#im®^lat®, MmmmTf wk#a tb# aat«m«l fwii'ent ©f tli® 
litS mmamw i« tafc«B into «©eoim% tlios® iavolviag t!i# i pi*«nt 
as ar» elos# t© tto« Sadi a«an, wMl» tli®8# msiag %h« $• 
lln« ft® f®ml« 'pmrmnt mr9 eloa® to the S:xS »#«»• It s«#®i oto-
vloms tl».t at l@ast-a Mjor portion of tin# dlffer«m©«» ar# 
ttaso@iat«fi with aatsraul liifln®iie@-s, ftm intorad Si-11 is tb-
spoaiilbl© la & larg® i^rt for tl:]^' low average gentlnafcloo of 
ti»\s-ttae®pti1jl# groups• 
It my to® e®.olm4®d ttmt 'data frcw tMs t«,st offers 
llttl© el«ar out ©-vii-eae® for resl»t,aae# or «iise#ptiMlity 
at'tritotttatol® to g«m®tie oomstltmtioii of t'^ eatery©# Itoa'as® of 
til® pr«d«li»timg #ff©©t of aatarml md #aTlrow#at«l fftstora 
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m. til# a««d ahomM n©t hm smfpfiaiag. Impow^nt 
Mrmw«mms wmj to# pr«s®afe* bmfaiisktd toy diff®a?®a®®s d»® to 
s««t 'fetors, 
fo tlMt if te®tw«©a vigif - ©f 
favomtJl® e©adi%lm« «b4 «bllltey t# g«»t»at® 
in e©M-t®#fc, |>l®t laolgkfc Iji s«mt at t:h@ «M of 10 ^pi- was 
«oyF®ljit®€ witti .p@re®Bt«g® g©m£aati«m In tH# fl» 
e®rr«la%i» c©®ffiel®at w&s ••©11 «6b€ €©#» not «pfar©®©to alg-
-mlfleane®* fh®. e©ry«.la.tiea @o@ffiei«iit fo^ w®fgfet M 
»mA ftt tfe® #m4 of IS days mmd g»wmSjmtim 1b was 
a®aiia a ai0o-slgalfle«aft wmlum» Tim do n©t ladi­
es t« th«F® i® ft r»lati©a hm^wmem Tlgsr of geatlmti'oi 
•aii€ ability t& §mww^tmt.m i» e€>M-%e#t m in %li«8® 
It «».» mi inttrest t© ist#«if»» th® r@,latioii to®tw®®a 
g®mto.«fei®a in Wm eoM-t»«t 'aad 'Vlger in tli® mm» tmst* 
aR--t» ©a I'laat lieigfet in th®. at fchs «aA ©f 18 fi«ys 
in fehs® gwmmmhmmm ar« glv®n in tatol® 135., Betailad #ita &m 
pr®s«nt#d in taljl® t #f tti® ap,f«a4i3i« fli® 0©n»»latlm e0®f-
fi®l@n.% «aa i®ml«ti« la %M.m mm.m mm 
• .45i, m mghly- sl^ ifi®iat valme, fta»- pimsmm  ^tms eor-
j»®l«tioa ia tto® e®ld-t®8t i# n®t swp^isiog* 1% m®«m tl»at 
in a^ltioa to m Mteetim ia g«»taa,tion tli«^e was ® stmtiag 
of tto® plants hj Aismm ia th® 8m«o®ptil>:la #«»pl»s. 
#®raiimtiGgi is 8fe®«»®d aoil eoM«t®#t» t«sts ©f 
Aomtel® ©fQs® «»«€ it «as fomA mxpomjpm t© l©w 
t«r®s in st®iia«<i a©il eamaaA ii®gligifel« i««dm®ti«ii in 
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m Oil m @ m 1-4 r4 
O •o o •o o •x> t* •o c» *o o *o O •o O \) 
€&. 
0f. 
w 
i® p 
# iL,,* 
I""* 
© »*• 1 '^ 
hf f fe 
-4? 
fo ia1iy®€s-aa4 tiagl® ©y©#s®» 
1» ia si«tlsi» m&imm tmm r«pllisafcim« w#i»« flasfe## in 
st«a»  ^s«il -ftsd fivta •& • iwwrirls®# 
ar« •^r«s#»fc®€ In M, »ad €#tail«d i«tft !« featel# 1 
of mm ttpptadlx*' •fjto •F«'smlts w«r® tiffereafe fi»«« wltait 
luiv# %®#a @xp®et©d « ©,f •©!•©«# 
?•&« dftttt ar® in *©«% y#«p«Gts t© t&ese 
ia sell, fto® eof^#latlm ©©®fflel®at for tM@ fe*® 
s®ts ©f 4«te»' Is •••71$ fel*t: t© » larg® ®xte®»t tli® 
mwm' w@i?« op®»%lag. r®dm®® gaiwla&tlm ia botli. 
fb# gr-©ataat ii«ef«paaey »a« i&v thmm with 
i8-ll as a©««l pifaat. wMe& gmwm l<w«f- -g^wmSMAtim ia ms%«a®®d 
»«ll» Bais is pr-®l«.%ly to®«»ms« ©f fc«ai«aef tm mmm& mi 
fcMt Ha® to Imv® splits in fctet® p®rl©ftFp mmip %li® g®m wM,©h 
p®s»«i% m%Pf ©f seil 'pttlegftas,* ItSS iii*#ss®» also €ii.-
¥»tt«r in st®a»i4 »®11 jpr0teal>ly f©F aiaiJjtr 
a©i% #f ero®s®» b®tw«®n th® two fe«8l;a ms g©«Mi„, 
Indicating IsM't s®'®€ lsf«sfeli!ii-way ftiiv® ii«®a » mjm 
MGrnm® ef It -w^mM ¥® lnt®ip«stiag t# tM t®st 
ia «t««-3«ed soil with aurfa'S® iii»lnf@et®€ ©r#®a««,, 
I»rtleialarly 'Vhm& with 18?-® as f®»l®, i^i®b ,piv® l©w«r 
gsrminasiosi im «t®®»sl s©ll mm m&r@ tifficmlt t® ®x|>l»ia# 
fl»t tfe®j dn® t0 @feaa@» »mmm iappiteafel#*. It is po«sitel« 
tl»t «ltatiiatioa- mf #^p®tiag'" 'Soil ©rgsnisoa ij«i?ai.tt«€ im-
cap»«»®<i injur J 9mA te®m® A t«at®a@f fer 
®t®aa«4 a«il te -p^idl® my imr& t@er«as®(t • «wrf®Qe# 'Ijttt it 
-48-
hl 
h 
i 
CD 
to 
I  
w 
0 
.*4 •• 
f 
m 
0 
•»  ^
i 
u 
o 
g g s r s i s 
s g s s s s 
i  s s g ? s 
s p  ^ s s 
 ^ s s 
m 
^ «> 
i 
« «a fet. o ® 
« 
s 
s 
1  ^ m 
 ^  ^ & w^ -
a* m ^ m ^ 
<® w 
s s 
£ g g s 
m ^ af 10 19 m 
•«s i> 
I© • '6^  «© 
i: s s 
s 
m tr- m 
m-
m ® 
8** 'os f* 4 
#4 
® 
s4 h 
m ^  
'6" 
••rt 
0# 
!>• • 
m 
'* 
n 
m o rt 
€0 0!» m % 
•m m. Qi 
o 
m 
g r b r 
 ^  ^ 1-4 .e-i «0 «0 &. tjgl 
m. 
s-
01 
i 
tv o iv 
.. is' 
A m 
s-  ^ta 
© m 
• 
s 3 s s s s 
co 
fr-
m ^ & te­
r n  ®  ® ,  f r -  .  
s s r s s s lo 
h e-
e» » 
•o i> 
« 
9' 
«©• 
® 
o 
m «9 •# c- s g 
m 
m 
e  ^
tfa h 
10 
€s» 
€0 m t-
m &• 1^ • 
m ^ 
.t- .^t!-
• 
oa 
f?-
^ j o t - ' o o ' o o  " o o  * 0 0 ^  * 0 0  " 0 0  ^ 3  
i 
w. &• 
s. 
f 
l-t 
i 
m 
m 
s l s  " s  o  o ^  v , »  
4» 4i © « m m . m m 
i  ^  M  =  1 1  ^  i  i  ^  
I t ^ i J I ^ ^ ^ 
i §: I: i 11 s s s! 
1  '  i  i  t ' !  ^  
-  1  s  g  I  i s  a  «  s  !  I  "  
I  ^  2 1  ^  s  I  i  a  I  •  
1 
#-
%• 1 AS 
e s 
© 
A3 & #1# 
« 
*§ p 
» 
•n 43> 
1  ^
M '  
I  
§ 
43 
I 
I 
@ 
« 
S 
•. 
-s©. 
fable IBm i«mln&tion witb a im 
Stsaaad Soil 
m m  • • • '  t  ' M m  i ^ • fc .^  ^
iimxiMBW • 7s • St igssjEi.si'? Tf is tiMmmm m. m 
' m M f ' '  il f4 xlST-t 8© Si Jiiaif m  m  
MBmMt m m xwrt s4 ?§' xisf-i «f m -
Awag« fs.t XS8-11 sf m 3mm it is 
mf3ti8i'-s ' 8i ^ ss^ • jiss-u 6s 
3e».»- sf 81 iiitiEi2^ s f8 ti-
*74 SS ' xlSf^ S «i i4. 
xss-11 as 4i m' 71 
•wtxi8-ii 6i 4©  ^ ais-ii i4 • 'm 
A¥#i%g® 71*S HyxX23S 84 ^ 
xLSlI m f? 
Besistani; im»e«p%»l® xl87-2 ff «4 
inbi*«ds ial5r«d8 
J 3«t -68 ii 
XltS 74-« XSS3, SS. . 
 ^ xSS-11 S6 SS 
3L289 7S.S :^i'r m . 
Avmrmgm T8.1 «f*# 
*y , 71.1 »f-g « 
Average 73,6 Hfi fl 
Si-11 fi 
Average 61.4 
m-
®f ©I'a-s^otifeed .s®®i la.m«%eamM a#il aoli-
.ii»W'.iii**Mi»iw.<iiiiwiWMiiii>.iifiiii.iiiui.wiMWi>*H Wiiim ifaiiiMwiiiii» wmmiin —iwiinMiiwiiii <miJi'»iii' nwi—niMm'ni iiw. mi. mi iii 'i. w.ii iiiijiimi --1111 111 m iii|i 
test* la.aa .t© thm feKsts for %li» Mtteraal 
tmm& in th® mst©aiiii«. »®11 S r@plte«-
%i©as wmm aa€ htM tmt S ia tim 
h&tmm i»@®«lvimg a f isy • »xpo«mrii ai 4®%* It wm thought 
tfc»t ahottW ©ISmiaat® a»f influences 
.r*l«t®4; t© fch« w©«M te» tef©tota 
hj »p»©mtiag «p©sw«. t® Im tfe® ,*#st 
vigoff®m« 1mA not twit# «B#3Pg@a w^a t»».fc#amsf®r fi^tm 
thm t© mM w«» 
tifim ^d»t» sp® im tab!® l«. 'flw data •&?# 
3^©lm4t€' la tatol# 1. ©f th# app«adix. 
t#i^imtl@Ei la fcMs t##t was a«eh l©ir«r tMm wli®a • prm* 
did B0t oee«r* Kils dess. aot ii«©»s#«rilf iadieat® 
tl»t tl* jpiif'leitipp being split was th®«gli,, fm 
#th«|p' l^«t'0:r«. imeh as »®t«bolie activity aiwl mmtmm mvem 
«xjp#a.®d ®r®atly i»«rm®«d at th@ sms® tia®. 
Oorp«Mtlom twtwaen tM» t«st aM th® @«pt»l>l# o»s 
•with®mt pre-geisilBatim *a» M^ly sig&tfie&at !,£• 
4aaie«.t3tog tMt t© a e«aid«j«tel« ®xfe®Bt f«®ters.. ©«»cm t-© the 
tmta nmrn oparatiag to -radue® gsfmi»ti«« smk 'weiilt. 
to® #««d laf«6ti®B., s©il «ad laltoai*«at rssiatane® ef 
tlMi @]^3Pf® . l«jp®f>tiyat fmi tors aot ia ®®WK@a wmrm pm^t-
m.W'p ©cffiditism, mwm «xfo««d. to iafaetim., ai  ^
toolle of tim otto®r f^et©r» ia;v@lir®d tMs 
t®s:% d®«« a©t twmlmh t-«telm«iv® lBf©rait:i@a a# to %Tm. 
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m s-lagl# Mwrn* plaats, off®r, & mmms ®f 
%h« :r#sistA»e«. mf limm ©f 
mtsrnal. to a adLaiiwa..- lr«a with S-wny 
©?»«•« It la to wmtj <m th& ®f aw®!®! 
.iaTr®lvtiig, 6 •^j'tie»ajii« Itn® wmthm th»a m mlj ®a@ 
«o#« to««ftma« -©f til# i«ag®F t^t- mm l©t ®f »i^t mw®-
»®at a iip##l,«l sltuatt<m.* fk® »«f«st ,pr-®#«4w»» wmM. ««•« 
t#, ©res* -saek llm® t# ®«pii»«€ witli « s«ri»« ©f 
siagl® ®s»®s» t®st«r#» 
f© atm4y tlai f^saiMllti®# #f mmch m. a#tli,©d isa4„,. a «ms-
©®ft»l® tol>i*®€,, «a4 14 a •r®sl8t«iit iBfer®#. w#ip®- ©r©«8#i 
fe«lpp«eally wS.1^ ®ae& of #Sjt simgl® @ip©«a®#. fte®s« -six «.iii-
§3.® er@s«#« F®jpp®:#®at«t sll feaMtel®. tieaa ®f 
ly, im »'®st«'tttna®, »im1 -SSlf" «ni lifi,, eh©a#B. for ®«s-
eeptlMlitey. »®#i @f t2fefc« ItS4Ci^89x%| was otetaiii®^ 
but its reelptttml ms t#«t«€» Als© iB®la€«d tm tfet® t«st wmm 
tte® parental lnbr®4s ia# th®. sia^ljs #jpo«s®t« le««asa ®f ##«€ 
«%wtag® it ws a«®®:8s«ff to m#® ItSS' ft*®®- tlh®-^ lf40 orop# 
four replloations «f gi k®»®J.s e&eh w®r® .gif®ii » eoM-t#»t.. 
A# a Gh®0k on th® viability ®f ttee «®«t aai. mm ® i»«.®ar« of 
Tifor under favoratol® o®Miti®B8, iO 3i®rB®i» of ««.©& straia 
w®*® jplanfe®# t» «-an€ la t&® gs'®®ifli«««, , 
&g«wi»®»t&l r®stilt®. 
B®t8tll®d ®oM-t«®t g«-3?ffldtaittic®. Ant®, mwA ^i«to«tl©a bmA 
.gtmn ii«i^.t»: of tops Itt th®-favoisafel® t«at^ «« giv«a ia tafel®. 
-S8-
S of tti.® €«!;»• f©f» th© mm 
pip®senl«4 itt •' tatol« 18» • saoS. test Mi. a®-fe 
mifor*. viability itritias, €ata w#r» 
«djust®<i-to r«attl:ta -©f tM »a.iisi- fe«st*. i©tk'adlmafe^d na^ 
•imadiust-»s;ir«to«g af« iaelmfiwa. ia-tm® 
ffttol# Mi* a«if»l»tS.©a f«yfi«ntag«« «d|mst«<l| 
$M Soil 
c 14 » »- 9 12S4 cf 
• 
P®r far fmr Per 
A.®- cent Ae- ®«a% A@* cent Jl# cent 
is:r©a#®» •»ta®l of tmal ©f %m«l if iwtl of 
f . • sft&i. »msA mmA aaiid 
IgS3xL28f 69 m m m 42 47 8S 10© 
xLSlf 80 S0 95 m 63 m m.. 9f 
xHy 64 M 94 m 62 71 77 86 
assxLsif 21 21 79 ti M§ 
HI 
xHy 60 61 91 m « 4i St 
aiMy S6 m m St t i§ Si m 
Mean S0 m 89 91 41 48 7® 7i 
Siagle ©x^^ss®® ' l#elp»rQ®®l 
Aetiml f@r e«at ^ A®%m»l 
#f saa4 ©f mmiL 
I233xLg89 78 98 61 m 
XL317 @4 8© 50 SS 
xRj 69 @S 85 89 
L28QXL517 77 81 
xHy 87 S7 81 84 
asXVxHy 46 4i. m ' m 
£abr®ds •Aetttftl F@r mat ©f samii 
14 SI 34. 
1234 41 44 
46 St 
1233(1940 ) 28 m 
LSI? 73 7i 
Hy 41 ii 
43 4i 
• Wiftwvmm nmmm»»&T7 f» a li^ifte«ae» «t § ipei* ©eat 
1«T«1 s U.i 
iia®# do not elfflmg® tim piettn'# la 
mf iap©rl«at dlseiitslom t© fell®* 
if#ll t© •itter »«t of dat*. f'taa ,i-waj l»y®lviag tlie 
&€ as ««©€ |»ip«ft% S6 pef e«Eit ««. e@apLir«€ 
t€» 41 p®r fm iMm eip#ss«« with 1®S4 «* ««M papent,, tiios 
l»Aieit%lag %M% 14 :ttt &wm*m im m0rm i»®sl»taafe tbmfc MM 
^«eam«« @f »ftt®i»iial #ff«et8 » ®f g®ii«tle ®ff»ets ia 
«abi»f®. "Jutflag tM®, flat® m r«etprocal slafl® 
er®»«®s *#sfc of it Is pp#ljatoly dma fe® »at®i^l ®ff»©%«, 
fM f®cipr©eals Involving aiagl® ®ros» plaata as s®@i. 
pa^iats «ad -la^i^ads 14 lini IBS4 «a f©ll®» m&im 
p®asll»l® a e^pirianii. la iflileli efearaetars play a less 
mlm «ad la which th®y »h®mlfi ^ fop %.h« 
%w© sa.feg of ©foaaaa#^ fMs® &rmmm ®av® a jB«®h hlgfear av«rag@ 
g®Fmlm«ttoa thaa wh«a inbraia w®r® a®®i pipamla hut • l«rg® 
dlff®r®a®»a fe®tw®®B 14 aa4 .IiS4 liaaa ar® still ®vld«at» 't® 
ttes hav® atp«ag tvl€®n@® fop g«a®tle 41ff®p»®«« iBPaaist-
aa®® e®tttp£temfe®d hf %hea® two li»f.B«. Ivilaatly 14 oarrlaa 
B©i^' raaiitame® or lass amsespti'bilifey tlisa toes ItS4. It 
ihould to® noted ttoit th® %lir®« 1234 ®ip©iia®s ta whleh IS'li waS' 
waa «® ®f the par«ats of th® ilagl® mwmm ia»«^ as s««€ 
paspaat- wmm ©««l€®imhly h®tt« ttim th®s® to whleh IS5S did. 
aot ©ecur. It my ha tMt IISS la t&w p®slatmse® 
la ®r®fa«a ©v«i Wimmgh it la poe^' as an. lahpad. She -iata 
avaiMhl® off«p llttl® opltloal mm to th® «o€® of 
IraherltaBO® of raalstiuae®.. fh® sltttatlora la mdomhtadly a 
-it-
tatef«t «m4 »iagl@ @3P©as ia %M.# t«#t ngT'®# 
thm& ef th@ prwloma im atoning te%r«4s t© 
wmm msmptiMM ttim teytorMs 'te'roliftoig feiwa, ttaii# 
a© mwM@m&9 toit a wl§Qit aai rtisistita©® has 
foi»d tl® r®smlta ladieift# » e@Bpleffl«t&ry or smppl®* 
m&wMwj aefciea of gmam tm rftststsan#©. ia tli# fl» 
gsralafttim m& feof ©f 
jplmta tjp-m the f«v©ratol® tmm% wmn mlf f®r fell® 4® 
It#*# ©f fcM® p»«s»n.t exp»TiM®mM and <l©#a tt©f ftfppsaeh. s.lg-
mlfi®iaie#,. 'fins Talm# Is io §&M .a.gr«««it with r»sml%s frm 
stotlmr la tiie siiig.l« ©r@as prwiHttsly 
€ia©msf«€, 
fajpiafelllty Witteta §mm0tjps& 
Methods ©f WPmt'AmPm* 
•rnmmmmurnmiiiitmmmttm wiMNHn! 
•fh«. m :r®©ipro©al slmgl® ©.rQa««s |^«s®»t«4 tte« 
fur indisftt® sa©lt wt^rlal Is a®t smltabl# for €«t»©fcl.ag 
.ia g®a«ti© rsslstaae®. -tii« s«@€ 
w»m fro® l®t® iavolvlog s®¥®r«i mrm to «»®h eft.®®, 
tlB«# seed fe©r»e laf®©ti©s 9®m8 %© 1>« amU mm. Imporfcamfc 
tmtm ia iaflmea©®® It wat tiiomglit that smch la-
fla®a©®® might hm ©m«i<i«ratolf reSao®# .toy pT'^melog «at 
hM^ltag tM s»®i, as mmrlf *am«r- a# poasltel® 
«it€ thsn ©itrafitHy s*l«etlisg th® ear® f«p fr»®€'SK 
aa ©stiwtfe# of tb® ®ff»efcl*^»m«ss of 
m&h m 8®v«nil latlvidaal •ars ®f § istireda'nr#!'® 
•giv« f&® «a2P8 »®i»® pi»Mm©®4 ia fela® »*« «?' 
«fi.|iie»at ®S fiWkt F#»a 'la tlm fl®M »b€ frei»& lMtrv»st®d' sb€ 
€rl«t f^®s« fe«gt®4 w®r« ael@@:t®€ by 
m te®iiig ftp®® ®f dls®«a«. S®l®@ti.«ife m tlas tea®!® of a g«fwi«-
t®st wottm i»*« hn^m €®«lim%l® imtatlfey of 
«#®it 4i4 mot permit %M®, f-toe- ears w®f® g%vm a ©oM-fe®at ia 
st9«*®4 ®od' m®t®»w€ «oH» Ftv® r#pli®ati«»'«f 
tosim®!#. • •fteb *«!•« mwA* 
Sacperimental reaults. 
:<la-6a ar® fr®s«»t-®d ia -trntele If#, thm fiv® 
lin®s €iff®r«€- ia ia 
b®tli »t«®i»0(a aai m®t®-«*@d s#ii» ®®»iii®t4i» #f Itti aiA 
L289 in. sfe«a«»d :s©il wa» pp^^atoly l«w lt®©jtwi® ©f »®«d to^[® 
laf«etloB • %iae seed m^pmr^ t@ il®-®®'®® trm 
when aiMillet# Of mor® Sjat®r®»% is %lm g®»tiatl«® ia us-
»@il# W»m th® wmmgm wm® twm f3m€ tr 2S.S 
pm ®®at f®^ fli® smmg® i» 6©M*t«®t f®® is tame® 
•fete® ial^®t® is ampvtslmg 8i»©« •»« w®!-® pi'Mme®4 ata€ 
.Maiitt®€ .ia'i#'»«®nf »a tmmmr* Pwm a 
tion of th®®« mmltm Ite »®®«s «v«a tli® mmt 
®la'borate preeamtisms w©iiM »mffiei«at3.y ©lialmt® 
te®t»r®eii tmMvMwkl »wp® to ^-CTiit tmttmg ®f- .]p®»l®taa®« to 
tiagl® ®ros®®»* 
-ii-
fabl# I©. 0©3.d-f#st f#r©«mtages of ladividml 
.Bars of in iteiwid md lfestea*®d Soil 
s IgOS t . I2M4 . , 1^89 t. QrnmO i fg 
F®r e#iifc 
St.JtJnat, ife, ^Unat. St, * Tfest, St. ^Unst. St^ 
•1 St 08: •9®' m • i8 ' • .43 10® 6® ff 
t IS t4 m 32 S7 11 ©§ .8i ti 
» M ' ft • 4a m is w .S3 •to^ ••• Si m 
4 • 43 93^ 25 m 8S • 9§ 33 m m 84 
«• 31 QQ 21 s» Ti m tt m «4 m 
4S S§ IS m 8© m 
•f m 94 
a m »4 
t ft i§ 
iktitm 4S*8 SS-.S m*M fS.S Si ..4 tt..t ts.s- t4, 
•*M1» til® t«@li»itm«« &ad ppQe«d«F«® mstd im -st^iies 
reported h«i»« mw® erMa tii umm ttmj s€@« t®- li© %hm 
«'mil»bl« f&r Mm ia»©di«t« mttaek mpm thm pT&hlmm ©f 
p©03? «t®ads fSTOiting fr« mf»-v«r»,bl« gs»io»tlKg ei»ditt-©»«-« 
S^J«0tiag »®®d t© a •@Q»pl»x ®f a# s.cawilly 
»mlst .ia ti»'aeil imd m tlm- nm&'mmt ii.«ayly ip-»pF«»@ati- ta# 
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'til® wltli a© meafeleaa b«iag raato &t la|«GPl«s msw' 
tm tk@ ©l©s® r#latl« ability t-® gai^ iaat#. 
•aa4 th# -©f til® p®Fi©«pp ia mwmsms 
atolli'ty'to «xelmi« jpit:ii©:g@®i.« fr* fek® •s#«A is »©!•« 
thsm. ®5ri3i^ o y««i«fca®€® mi® 'oy^ptoisas toav# 
• jp#a®t3?«tint tto® tlssii@s«. 
f-asfet- ©f er®s#«s •oi' waira f©m€ t© tea 
: i»afka;r- laaafeiafaeterf la -yavaaliag imitoraafc dlffer-meas ta, 
s«se«pt4.¥t3.1ty ©#; • aaferyos feaeamsa «f .tea wiate&ii imflmeaea 
@f'mafea»ai  -faetera* f l ia'satl«faati®ry'«aaas tm 
' €a%actiag- amete dlffapaneaa was the ma# @f 3-waf e»^#a,saa to' 
fell® atMg'3.® er@s#as w®i*9 s««A pti*«ata.,, 
, A« 'th® aitnafelcm a@i* ataada fete® mm% w,g«at a«®€ la a 
raviaiaa ©f p»®e«a8iii,g iftg-tli©<ia t© ra^mea f«i?laai*p 
Ccaifcir©i #f *®ta*wa e«at«at'isnplog preaasaisg. a®a»» t:# %a 
tim «©8f faaaibla »#am» ©f .aea^jpllaliiag' ftsurfe^i' ia-
p»wa^nt ahaiiM rasiilt- trm ^ aadlag tm raaia'^mea. tomfe a«eh 
pr©p»'e#a will lawitalli' toa slow. 
last -©f prafel®» %m@TmA mpm tm tMa fc^als mvm in 
nmA ©f further studf«: tK® feaafea should fea rafa&tad matag • 
amrfaaa atarillzad seat, the i»®8«ilt8 wtftte a-w«f arasaaa 
jBstlff fwtHair tasta to daflaitalf i®tamiii® fel»ir- Talma la, 
lamting resistant wRtai»i«l., If %h® 1» to %a W8:a€,^ 
mem imtm-mtim Is aaalad t&r a llaaielm a® Po mvmhmr ©f 
aliig..l® arasa t«sta*»s aa4 for a -©holaa ©f ta8t®rs,» data 
'OTidlalile laAii^ta: flmt awgeattltola Mitarlal w®ml€ mmMm tba 
-is-
wtoS-efe Ife glwm. Mmm s&etrlng ?«slst«a©@ with %l» 
¥» Mat&fd agataat 8p#e..ifie fhm w&lMttm ©f 
••rigor t® is o©t flwly e»lal>liih®d, 
Btmtmmm- i&fl- liid telaA©® C,S1| a i»®2jifeiett.thtp-
MmWoAm^m mwrn net '•@«nf3jp««d hj Wkym, «fi 
Ste©tea» {23i, ftat a© w®s imm& ia pr@s®iit 
Mm-mltB: Sm tU%m tUmtm imvm m -disfeiaet 
ap©a pp«vt«s studies of thi® iabef-it«n-©@ of i»«»istaii©® to «««€' 
irottSag amfi feli^tiag ®»g«misaffl. la tUmm staat«s •«&%» m 
wmtjopmmt .@r0.««®a w®r« :p«port®t fey m© worker (Smith, 
Si I ifho fswMl .gi»»at«3p'>®si#t«a@® ifeea tlfe® rtaistafit iaT&f®i 
wii« «»»d th® t®:^ .piip®at» It s»«aa «»t at l«a»t 
tt f03?ti0a of til® va^iafel® »»€ o^tradletopy F«a-mlts r«p#rt«4 
mf hm ®mplsto«# ®a th.® femaii of .aiiit@rau»l iaflu^aees^ l«o®m-s« 
of tli» taportamo® of afttesmml isfl«®mo#s la ia1ir®fis «i4 siagl® 
«rosa«# tto» fmlm ««C meh. im t«®t« fojp .rtsistitm®® l^s 
•0|WB to tBwsliom* 
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©1* #mppl#a®afea3Py metlm of g®B«a foi* r®si»taiie« 
tTGm tto® io mi&mmm *«« foaad f©f a b#twdem ^ 
rig&r and p®slstmae», 
§, la ©oM»t#a% ©f Inbrsds anft of 0rosi»s 
ia*©Jl'rtag tit® labr®d m tb» s##d. parent was «l@%«»l»®a to a 
IftFg® toy s#«d tofi!©tl«»i and se«d*e<mt ©imdltloa 
tootk of wM©& •«!•« i»»l«t#d to tl» a«t©im«l paysat* In t«#tt of 
i.#®d |jF0dme#d m laired p3.«atg# aiittrBttl inflm«n©«s w®r« sO' 
Important ^tMt g@a«tle dlffer«iie«» in rssiston®® of tlie 
sygot«s t© til® pttfehogens involvad ceald net to® d®t®©t®d with 
©@rt«laty, 
6. ©old-teata of S-way cresses, pp©dia©®d hy mslag ' 
©f tti© liiT3r«ds 14 aad m six t®8ter alngl® eruss®®, ladl-
eat®d that 14 traasaltted asr® raalstaii©® to tft® pitto#g®as 
resp^asllil® f®r r®dme@d geratoatlaa tl»n did ItS4* fli® m€ of 
S-w*y 8r©sa«s 1# amgg«#t®d a® a »aas of loeatlng gmmtie 
raalatttft®®.. 
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Reciprocal m - - . - m - •' .. -• - mm 
UZB9xlB7'-2 .56 .59 .59 4.4 5.2 5.8 13.3 15.6 12.0 13.1 13.2 
Recijxpocal .66 .48 .50 4.8 4.4 4.9 13.4 14.5 9.9 13.0 12.2 
L289xay .37 .50 .48 4.5 5.5 5.9 14.9 14.0 11.3 11.3 21.1 
Reciprocal .47 .58 .47 4.3 5.4 5.5 - 11.8 10.2 11.5 10.7 
L289XWF9 .70 .69 . 58 5.9 6.0 6.6 14.1 15.2 14.2 11.5 13.7 
Reciprocal .78 .73 ,m 5.6 5.7 i .S 12.9 15.2 12.7 11.6 12.4 
1,289x38-11 .74 .i© .54 i .S 6.2 5.f 14.7 14.0 12.9 16.7 15.9 
Reciprocal .37 .Si 5*0 5.0 5.5 12.2 4.8 5.7 8.7 • 
L317X187-2 .38 .17 ,ss t.7 3.4 3^.6 T.i 7.0 9.3 8.1 7.8 
Reciprocal .44 • 44 .•44 3.1 3.8 4.0 t.2 9.1 8.7 9.8 f .# 
L317XH7 .44 .48 .ft t . t  4.0 4.1 t.7 9.5 8..t 9.2 S.7 
Reciprocal .42 .§» .40 i . i  3.9 -i.a 8.2 7.9 8.7 8* 0 7*7 
-ft-
- t latr«at®fi •• s®ll ©-oM-
siinq ^ 
««iglit#.s Flast ii^igtofet Wlmmt 
1 t 3 1 1 t S 1 2 3 4 i 
S317XWF9 .52 .64 .48 3.9 4.0 3.f 8.2 2.6 7.1 6.5 9.1 
Reciprocal ,62 .69 .SS 4.3 4.6 4.3 10.0 2.7 9.2 9.4 11.1 
iS17xS8-ll .49 .51 .46 3.1 3.6 4.3 10.8 8.5 9.5 10.0 11.1 
Eeclproe&l «» • - - •- - • - -• -• 
187-8x13^ .30 .33 .30 t.,8 3...$ 3.9 6.1 7.8 6.9 10.7 8.2 
Reclproeal .45 .47 .44 1.® #,0 4.7 9.3 12.0 10.1 11.3 12.3 
187-2XSIF9 .SI .§9 .48 4.2 4.6 4.7 12.4 14.4 11.4 10.9 14.9 
Baolprocal .64 .66 .58 4.8 4*t 5.0 13.7 13.1 12.3 12.3 13.1 
187-2x38-11 .44 .36 .42 4.3 3»4 5.2 6.8 6.7 5.5 10.1 8.2 
Reciprocal .S2 .60 .51 4.7 i .o  5.2 7.4 4.1 10.6 7.7 7.2 
Hy35»fF9 .50 .50 .48 4.0 4,.S 5.0 8.4 11.0 11.1 9.2 12.8 
Heciprocal .49 .47 .47 4.2 3*4 4.9 9.3 11.5 12.1 10.2 11.7' 
Hyx38-ll .39 .36 .38 3.6 3.1 4.3 7.9 10.4 8.6 11.1 10.1 
Reciprocal .42 »45 .38 5.0 S.t 4.4 9.4 6.8 6.3 10.2 11.6 
WF9X33-11 .68 .71 .S8 3.0 4.§ 5.8 15.0 15.4 13.3 11.7 12.8 
Keciprocal .42 .fiS .m 2.7 6.2 5.2 11.9 11.4 9.5 10.6 14.9 
1198 .39 .^7 2.3 1.8 2.3 7.0 7.5 7.2 6.8 8.5 
1233 .32 .31 ,28 2.1 2.2 2.8 - 5.6 5.0 5.1 6.9 
1,289 .§4 .46 4.8 5.5 5.0 8.8 12.6 10.2 12.8 11.6 
LSI? •28 .25 t .2 2.1 2.2 3.8 5.7 3.7 5.9 3.7 
187-2 .tl •it .29 1.7 2.3 3.1 6.3 2.6 6.6 7.6 7.4 
Hy .§6 . ft '  .26 t .2 2.6 3.6 8.3 8.0 6.5 8.8 9.5 
WF9 .46 .S7 .43 t.t 4.6 3.6 9.3 10.4 6.3 9.3 8.7 
38-11 .if .43 .36 S«t S.O 4.§ 10.1 9.§ 7.4 9*2 10.5 
!• §«i»ala«tlaa ia WmBtmmA Soil with, tsM-f#»t 
*<>plle«tl« Oolfl-te.l: 
J g m A ?®l* f&t" mn% as pep cent 
eent in gaaft of sand 
1 1233x1,289 19 • m. m 19 78 S4 92.9 
2 L289XI233 15 17 IS 16 61 m 66.3 
3 1235x1.317 IS 17 14 la 64 BO 80.0 
4 L317XI233 13 IS •10 14 50 90 55.6 
5 I233XH7 18 14 17 20 69 80 86.3 
6 HyxI2S3 21 20 22 22 85 96 88,5 
7 I^89xL317 19 20 If 19 77 94 81.9 
8 IS89XH7 21 21 m 23 87 100 87.0 
9 HyxL289 20 21 -m 22 81 96 84.4 
10 L317xHy 14 11 11 10 4e 80 67.5 
11 HyxL317 10 9 1# 13 42 92 45.7 
12 1234(1233x1289) 10 12 9 11 42 90 46.7 
13 (I833xL289)I234 2t 19 •ft 23 86 86 100.0 
14 i234(I233xHyJ 18 18 li 10 62 88 70.5 
15 (I233xHy)I2S4 20 23 M 20 77 90 85.6 
16 i234(i235xL517) 12 18 -m 13 63 88 71.6 
17 (Ig33xL3i7>I234 22 21 23 22 38 98 89.8 
18 I234{X289xLS17) 5 a 11' 12 36 86 41.9 
19 (Lg89xI.317)Ig34 19 IS 'li 20 71 96 74.0 
20 {L889xHy]I234 11 14 9 12 • 4® • 92 50.0 
21 3:g34(L317xHy} » 2 • t 20 10.0 
22 (L517xHy)I234 IS 17 9 1® 61 88 58.0 
23 R4{I233xIi289) 13 11 19 16 m 90 65.6 
24 (I233xL289)R4 23 24 25 24 96 100 96.0 
2S K4{12S3xL317) 20 20 19 21 SO 96 83.5 
26 {1233x1317)R4 23 23 22 25 93 100 93.0 
27 R4(I2S3xHyJ 17 15 16 16 64 100 64.0 
28 (I853xHyjR4 23 24 23 24 ®4 98 95.9 
29 H4{L289xli317 3 9 5 4 ii 98 21.4 
30 (L289xi:^17)R4 19 22 tl 17 7i fS 80.6 
31 R4(I.2a9xHy) 11 16 14 19 m 98 61v2 
32 (r.289xHy)R4 21 25 23 22 91 96 94.8 
35 E4(LS17xfi^) 9 17 13 17 5® • 100 56.0 
34 {LS17xHy)R4 18 23 li m tt 100 82.0 
35 14 2 8 13 8 31 . 92 33.7 
36 X234 13 11 9 & 41 94 43.6 
37 1,289 13 9 t 46 m 50.0 
38 1233 5 i 6 8 t® m 35.0 
39 L317 18 i» 17 It 73 m 76.0 
40 Hy 11 1® 11 9 41 80 51.3 
